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Community Effort 


N THE last few years, we have seen encouraging evidence of an 

appreciation for the importance of traffic and its strangling effect 
on healthy community growth; and evidence of precise thinking 
about it. 

This growing interest has not come alone from situations within 
the boundaries of a community but as much from the incidental 
competition among communities. 

It has become obvious to the least observing that communities 
which have awakened to the situation and taken remedial measures 
enjoy advantages over those which have not, repeatedly at the ex- 
pense of the latter. 

One housewife traveled seven miles from her home to another 
town to purchase a fly swatter, because in the other town she could 
always find a place to park. Most drivers share her feelings, and most 
merchants appreciate the import. 

Community leaders realize that they face a disease which time 
alone will not cure. They realize it grows worse and that delay com- 
pounds the difficulty of its treatment. 

Leaders who are both thinkers and doers have done creative 
thinking and put forth imaginative effort to meet the problem. 

Striking cases where little or nothing has been done must be 
charged to inertia, not to lack of observation, guidance or means. 

Large cities, with heavily concentrated population, business and 
industry, face difficult problems. In their long growth they have 
wittingly or not, tended to aggravate these situations, by vertical ex- 
pansion, extension of boundaries, increased accessibility; all with 
slight consideration for reasonable circulation or surface parking 
facilities for the traffic they have encouraged and invited. 

For fifty years they have been guilty of a lack of foresight, anti- 
cipation and intuition of the inevitable trend of modern transporta- 
tion demands. They had time and occasion to see what should have 
been done, and time to do it. Today they are faced with a nearly 
insoluble task. 
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Their plight should be a red flag to prosperous, growing com- 
munities. 

The states, through their highly specialized organization, their 
appreciation of research and technical knowledge, have been realistic 
and wise in meeting the problem. 

In spite of limitations of means and determined but not always 
warranted opposition they have sensibly progressed in meeting their 
own requirements and integrating them with those of their neigh- 
bors. 

We need a unison of determined intelligent effort, a better under- 
standing of this new era of modern highway facilities. We are not 
intelligently using what we know, what we have, nor what we have 
reason to believe is to come. 
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Chesapeake Bay Highway Bridge 
and its Effect on Traffic 


GEORGE N. LEWIS, JR. 
WALTER C. HOPKINS 


Mr. Lewis has been Director of the Traffic Division of the Mary- 
land State Roads Commission since 1947. In 1935 after seven years 
in the Construction and Maintenance Departments of the Mary- 
land Commission, he was appointed to the post of Traffic Manager 
of the Highway Planning Survey. He held this position for twelve 
years prior to becoming Director of the Traffic Division. 
Mr. Hopkins is Deputy Chief Engineer of the Maryland State 
Roads Commission with which he has been associated since 1914. 
He was appointed Bridge Engineer of the Maryland Commission 
in 1920 and has served continuously in that capacity until 1947 
when he was appointed to his present position as Deputy Chief. 


HESAPEAKE BAY, biting into Maryland from the Atlantic 
Ocean, separates the eastern and western shores of the state. 
For 125, miles from Maryland’s southern boundary line to the upper 
portions of the Bay, the lack of a bridge or tunnel for quick crossing 
made motor vehicles depend on slower water transportation. The 
lack not only hindered the movement of passengers and vehicles, but 
handicapped the development of land areas near the Bay. There also 
was urgent need for a highway connection to Baltimore, Washing- 
ton, and Aunapolis from the eastern shore. 

Completion of the Chesapeake Bay Bridge fulfilled the hopes of 
years. Studies of a bay crossing involved several locations. It was 
finally decided to cross from Sandy Point on the western shore, 
roughly six miles east of Annapolis, to a point on the eastern shore 
near Stevensville. That location, at the narrowest width in this 
region of the Bay, provides the least expensive crossing. It is within 
easy access of Baltimore, Washington and Annapolis. 


Construction History 


Work commenced early in 1950. At the start of construction activi- 
ties, a scheduled date of completion was established as July 1, 1952. 
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164 TRAFFIC QUARTERLY 


And in spite of obstacles including two storms of hurricane propor- 
tion and serious accidents, the bridge was ready for traffic on July go, 
1952. 

The Maryland State Legislature, at its General Session of 1947, 
had authorized the State Roads Commission to proceed with the con- 
struction of a bridge or tunnel to be financed by revenue bonds and 
to refund outstanding bonds on the Susquehanna River Bridge and 
Potomac River Bridge where tolls would be pooled with those on the 
Chesapeake Bay crossing. 

Congress, by its Act approved June 16, 1948, authorized the 
State Roads Commission to construct a crossing of the Chesapeake 
Bay. During the study of financing the project, traffic engineers esti- 
mated that traffic for the first year of bridge operation would be 
1,225,000 vehicles. The bridge has an ultimate capacity of 8,500,000 
vehicles a year. The project cost $44,000,00. 


Sub-Surface Exploration 


Sub-surface exploration of the site of the bridge was exceptionally 
comprehensive. Boring data, penetration tests, and laboratory tests 
on the recovered samples furnished information essential to sub- 
structure design. These explorations revealed a top stratum of black 
semi-liquid silt of various depths from one to twenty feet, except 
near the eastern shore where the top stratum is composed mostly of 
sand. A grey silt or clay lies under the black silt and extends to depths 
as low as elevation minus 170 feet in an old river bed near the eastern 
shore. At this point the water attains its greatest depth, 87 feet. 
Sands of various grades underlie the grey stratum. Depths to eleva- 
tion minus 355 feet were reached to assure that no underlying 
stratum or soft material would be encountered to cause settlement 
of piers. These deep holes revealed that sand existed to depths that 
might be affected by the pier loads. 


Bridge Versus Tunnel 


In view of the opinion expressed by many citizens that the construc- 
tion of a tunnel rather than a bridge crossing would better serve the 
interests of the state, the State Roads Commission employed inde- 
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pendent consultants to study and report upon the engineering fea- 
tures of a tunnel. Competent advice with respect to the many and 
varied economic, social, transportation and technical features of 
bridge and tunnel crossings were received and considered, and 
finally after weighing all factors influencing a final determination, it 
was decided that a bridge should be constructed. 

With the opening of the New Jersey Turnpike and the Delaware 
River Bridge, the Chesapeake Bay Bridge provided the fastest, 
shortest route between New York and the South; one that by-passes 
the congested centers of Philadelphia, Wilmington, Baltimore and 
Washington, as well as other congested areas. 


Features of the Bridge 


The location and general plan of the bridge was approved by the 
Chief of Engineers, United States Army, and the Secretary of 
the Army, as required by federal legislation. Connecting with the 
existing approach highway to the adjacent ferry terminal—U. S. 
Highway Route 50 about one mile northwest of the terminal—the 
bridge alignment is on a tangent to a point approximately 3200 feet 
off the western shore where a one degree forty minute curve with a 
length of 2870 feet joins the main portion of the bridge which con- 
tinues on a tangent almost due east to the eastern shore, crossing the 
main sailing course of the bay at right angles. ‘The eastern highway 
approach connects with U. S. Highway Route 50 about one mile east 
of Stevensville. 

The curve in the bridge alignment is necessary to comply with 
regulations determined by the Corps of Engineers, United States 
Army, in conjunction with the necessity of landing the bridge on 
favorable terrain. The regulations required the bridge to cross 
normal to the ship sailing course and not less than approximately 
one and one-half miles south of the Sandy Point lighthouse where a 
change in direction of the entrance channel to Baltimore occurs. 

From the western abutment located some fifty feet inshore from 
the present shore line, the bridge deck is carried on a series of beam 
spans each sixty feet long, totaling 1842 feet. Following these beam 
spans the super-structure comprises 1318 feet of deck girder spans, 
2850 feet of simple deck truss spans, and 1446 feet of deck cantilever 
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truss construction to the crossing of the main sailing course, and a 
suspension bridge having main span of 1600 feet with side anchor 
spans of 661 feet each. 

The bridge continues easterly from the main spans across a series 
of deck cantilever trusses totaling 4685, feet to a secondary naviga- 
tion channel spanned by a through cantilever truss with a main span 
of 780 feet and anchor arms of 470 feet in length. Deck girder spans 
2230 feet in length, 2272 feet of beam spans and 1756 feet of filled 
causeway construction comprise the eastern section of the crossing. 

The bridge roadway grade ascends from elevation sixteen feet, 
the elevation of the western shore highway approach, to a maximum 
elevation of 198 feet at the midpoint of the suspension span over the 
main sailing course. This ascent is accomplished by means of a g per- 
cent gradient beginning near the western shore line. From the high 
point over the main sailing course, the roadway descends to the east 
on a 1.9 percent gradient to elevation twenty feet. That elevation is 
maintained to the mainland shore line. Changes in gradient are ac- 
complished by means of long vertical curves to provide adequate 
sight distances that permit free movement and the safe passing of 
vehicles going in opposite directions at relatively high speeds. 

The bridge provides a clear roadway width of twenty-eight feet 
between curbs for two lanes of traffic traveling at open highway 
speeds. This width will permit a disabled vehicle to park upon the 
bridge structure with a sufficient width of roadway remaining open 
to accommodate two lanes of traffic at controlled speeds. Emergency 
footwalks eighteen inches wide and a collision type curb with rail- 
ings are placed on each side of the bridge. 

The total length of the bridge is 21,28614 feet or 4.03 miles of 
crossing. The crossing is 22,990 feet from shore line to shore line 
or 4.35 miles. Approximately 0.32 mile is traversed by a causeway. 
The approach roadways on the western shore of 1.1 miles and on the 
eastern shore of 2.28 miles comprise a total project length of 7.73 
miles, which connects with U. S. Highway Route 50 on each side. 


Specifications 


Standard specifications for highway bridges of the American Asso- 
ciation of State Highway Officials have been used except as modified 
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for long spans. Materials and methods of construction are in con- 
formity with appropriate provisions of specifications of the Mary- 
land State Roads Commission. The structure was designed for a 
live load of Heo—S16—44 of the specifications. All other load factors 
are as covered by the American Association of State Highway Offi- 
cials specifications or as selected by the engineer. 

In the design of the suspension bridge, full consideration was 
given to the latest developments through aerodynamic studies of 
bridges of this type. Through-type stiffening trusses insure rigidity 
against movement caused by wind or traffic. Streamlining of struc- 
tural members and “bleeding”’ strips of open bridge deck grating the 
full length of the suspension span minimize the effect of air 
pressures. 


Surveys 


The survey work required for this project necessitated precise tri- 
angulation for horizontal control and precise level work for vertical 
control. Individual pier locations were established from pile dol- 
phins situated offside each pier of the long span portions of the 
bridge. The survey dolphins were on an offset line 200 feet parallel 
to the bridge centerline. The location work was further complicated 
by the curve at the west end of the bridge. To aid in establishing 
exact pier locations on the curve, a survey dolphin was established at 
the point of intersection of the two tangents. All long-span bridge 
measurements were checked by direct measurement using calibrated 
piano wires, corrected for temperature change and having identical 
pull to that of calibrations. The wires were calibrated on a shore 
base line before and after each measurement, the wires being fully 
suspended for each calibration and measurement. 


Sub-Structure 


The maximum depth of the water at the bridge is eighty-seven feet 
in the eastern part of the bay. Below the water there is a deep layer 
of silt and mud extending eighty additional feet below the surface of 
the water. The foundation of the bridge is placed on sand which un- 
derlies the silt and mud formation. Some of the H-piles on which 
the bridge is founded are as much as 203 feet below the water surface. 
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Several different types of foundations were employed; these in- 
clude pile-bents, piers constructed by means of cofferdams, and 
permanent steel form bell-type piers. The latter type piers were de- 
veloped by the consulting engineers and were previously used on 
the Potomac River Bridge in Southern Maryland. The suspension 
span cable piers were more complex and difficult to construct be- 
cause of the great depth of the water where they were placed. 


Super-Structure 


The varied service demands, clearance requirements for navigation, 
and economic factors necessitated the use of several types of super- 
structure. Over the shallow waters near the shores, pile trestle bents 
are used to support simple I-beam spans on which the reinforced 
concrete roadway deck is poured. Attached to the trestle bent sec- 
tions are deck plate girder spans. 

Over the main and easterly channel, simple type deck trusses and 
cantilever deck trusses were used. Over the principal navigation 
channel there is a suspension bridge. The main suspension span is 
1600 feet in length. The horizontal clearance of this span is 15,00 feet 
and the vertical clearance is 18614 feet above the mean high water. 


Economic Aspects of the Delmarva Peninsula 


Chesapeake Bay, stretching for 195 miles and varying in width from 
three to twenty-two miles, has long been a psychological barrier and 
virtually isolates the Eastern Shore of Maryland and the entire Del- 
marva Peninsula from the remainder of the state. 

The Delmarva Peninsula extends for almost 200 miles from Wil- 
mington, Delaware, to Cape Charles, Virginia. It consists of 6,045, 
square miles of land area and in 1950 had a population of 579,840 
inhabitants. 

Agriculture and poultry are the major economic activities on 
the peninsula. The area is also famous for seafood products from 
Chesapeake Bay and the surrounding waters. While the area is 
predominantly agricultural, manufacturing is rapidly growing and 
assumes a place of high economic importance. 
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A recent study conducted by the Maryland State Planning Com- 
mission indicates a further increase in manufacturing on the pen- 
insula based on greater accessibility afforded by the Chesapeake Bay 
Bridge. ‘The cities of the peninsula will be able to offer labor sup- 
plies of all skills at lower wage rates than those paid in Baltimore and 
other large adjacent cities. This factor, plus greater accessibility 
should not only result in the expansion of existing industries but 
should also encourage the location of new facilities. 

The effects of the Chesapeake Bay Bridge on retail trade should 
be felt in many ways. Any increases in income resulting from the 
expansion of agricultural or industrial production will affect the 
retail trade of the area. 

Retail trade on the peninsula will also be stimulated by the in- 
creases in North-South highway traffic which the bridge is making 
possible. The most promising source of increase in retail trade will 
be the expansion of the vacation trade and the income it will bring 
to the area. 


Traffic and Transportation 


Reaching into history we find that water transportation, first by sail- 
ing vessels, and then by steamboats, was a primary factor in develop- 
ing the entire Delmarva Peninsula. One historian recorded the fact 
that—“. . . the rivers were white with sail on Sunday mornings...” 
because the vessel was the best means of travel to place of worship. 
Early roads, primitive in comparison with those of today, were pro- 
vided, not to supplement the water transport facilities, but to 
enhance their value by reaching farther inland to obtain more com- 
modities for shipment to Baltimore and other ports. 

From the time of its settlement until nearly the end of the igth 
Century, nearly all shipments to and from the peninsula moved by 
water. At first, sailing vessels operating without schedules carried 
these cargoes. In 1849 scheduled steamboat service was established 
between Baltimore and several points in Accomack County, 
Virginia. 

In 1860, the Eastern Shore Railroad constructed a line from 
Delmar, Delaware, to Salisbury, Maryland, and extended it to Cris- 
field in 1866. By 1884 the rails stretched southward on the peninsula 
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to Cape Charles, Virginia, and ferry service was provided across the 
mouth of the Bay to Norfolk. 

Extension of the highway systems was temporarily halted during 
the period of railroad development throughout the peninsula. At 
the turn of the century, with the coming of the automobile, interest 
in roads grew. With the rapid increase in the number and use of 
automobiles, there was a demand for improvement of the rural 
roads. In response to this demand, Maryland was one of the first 
states of the Union to build a system of hard surfaced highways in 
accordance with a preconceived plan. 

With increased usage of automobiles the truck began to make its 
appearance on the highways carrying all types of cargoes, including 
perishable commodities. This brought about a demand for a ferry 
service across Chesapeake Bay. 

Ferry service across Chesapeake Bay began on June 20, 1919 
as a result of a contract made by the Maryland State Roads Commis- 
sion with the Claiborne-Annapolis Ferry, Inc. Service consisted of 
two round trips daily throughout the year, weather permitting, at 
a rate of $2.00 for an automobile and from $3 to $12 for trucks. The 
side-loading, steam excursion boat had a capacity of forty cars and 
the trip required about two hours. 

The volume of summer traffic, which was greater than the boat 
could handle, did not make up for the lack of traffic during the 
winter and the above rates were increased to $3.50 for passenger cars; 
the truck rates were also increased. 

In 1926 a double-end ferry boat was put into operation and the 
service increased from three trips daily in summer and one in win- 
ter to six trips in summer and three in winter. In 1929 a new 
modern, double-end ferry boat with a capacity of 70 vehicles was put 
into operation. 

A new terminal was established in July, 1930 on the Eastern 
Shore at Matapeake which reduced the water distance from approxi- 
mately 23 miles to 8.7 miles. Service between Annapolis and Mata- 
peake was provided on a schedule of six round trips daily throughout 
the year. The running time was between thirty-five and forty 
minutes, compared with two hours on the Annapolis-Claiborne run 
which continued to operate. 
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The following tabulation shows the number of vehicles carried 


by the ferry for the years 1922 through 1951, together with the rate 
of increase or decrease over the preceding year: 


Rate of increase over 
previous year 


eee 





Year Vehicles (Percent) 
1922 20,400 - 
1923 24,150 18.3 
1924 30,580 26.3 
1925 36,279 18.6 
1926 42,108 16.1 
1927 53777 27-7 
1928 64,284 19.5 
1929 76,352 18.8 
1990 94319 23-5 
1931 98,257 4.2 
1932 83,031 —15.5 
1933 85,962 3-5 
1934 97-993 13-9 
1935 119,816 22.4 
1936 145,060 21.1 
1937 172,905 19.2 
1938 172,348 — 03 
1939 191,630 11.2 
1940 204,235 6.6 
1941 259149 26.9 
1942 212,387 —18.0 
1943 195,219 — 8.1 
1944 263,871 35.2 
1945 $24,524 23.0 
1946 455,974 43-6 
1947 549,706 18.0 
1948 621,520 13.1 
1949 719,070 15-7 
1950 811,862 12.9 
1951 922,431 13.6 


A bridge across Chesapeake Bay had been discussed for almost 
forty years. As early as 1937, the Maryland State Roads Commission 
employed the services of consulting engineers to estimate traffic and 
revenues for crossings, included in the primary bridge program. 
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In May, 1938, direct service between Annapolis and Claiborne 
was discontinued, since even the two round trips daily, to which the 
service had been reduced, were operating at a loss. This was an early 
evidence that time and not distance was the important factor to 
motorists and truckers alike. 

In June, 1941, the Maryland State Roads Commission took over 
the Chesapeake Bay Ferry property and its operation. Rates were 
decreased, additional boats added to the service, and in 1943 the 
Western Shore terminal of the ferry was moved from the narrow 
streets of Annapolis to a location on Sandy Point, the Western 
terminus of the Chesapeake Bay Bridge. This move reduced the run- 
ning time from 35 minutes to about 25 minutes, provided much- 
needed waiting space and allowed vehicles bound to Baltimore to 
avoid the congestion of Annapolis. 

Extensive origin-and-destination surveys were conducted, and 
in 1938 it was estimated that in 1941 a bridge over Chesapeake 
Bay would carry about 600,000 vehicles. The Susquehanna River 
Toll Bridge on US Route 40 between Baltimore and Wilmington, 
Delaware, would carry 2,186,000 vehicles, and a toll bridge over 
the Potomac River making a direct connection between Baltimore 
and Richmond, Virginia, would carry 128,000 vehicles. 

The Susquehanna River Toll Bridge was opened to traffic on 
August 28, 1940 and in 1941, the first full year of operation 3,921,935 
vehicles paid the toll. The following tabulation shows the revenue 
vehicles crossing the Susquehanna River Bridge from 1941 to 1951 
and rate of increase or decrease over previous year. 


Rate of increase over 


previous year 

Year Vehicles (Percent) 
1941 $921,935 

1942 2,982,628 —23.9 
1943 2,157,716 —27.7 
1944 2,240,038 3.8 
1945 2,520,883 12.5 
1946 3,599,303 42.8 
1947 $/742,195 4.0 
1948 4,000,523 6.9 
1949 4797-393 19.9 
1950 5»7 14,029 19.1 


1951 7,153,643 25.2 
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The Potomac River Toll Bridge was opened to traffic on De- 
cember 14, 1940 and in 1941, the first full year of operation 150,034 
vehicles paid toll. The following tabulation shows the revenue 
vehicles crossing the Potomac River Bridge from 1941 to 1951 and 
rate of increase over previous year. 


Rate of increase over 


previous year 

Year Vehicles (Percent) 
1941 150,034 

1942 172,631 15.1 
1943 189,552 9.8 
1944 221,669 16.9 
1945 292,636 $2.0 
1946 488,871 67.1 
1947 605,494 23-9 
1948 699,371 15-5 
1949 867,099 24.0 
1950 1,027,617 18.5 
1951 1,279,678 24.5 


Traffic volumes carried by the ferry system, the Susquehanna River 
Toll Bridge and the Potomac River Toll Bridge and the rate of 
growth have been compared as these facilities are astride the north- 
south corridor of the Middle Atlantic Seaboard and in some respects 
have direct relationships in north-south traffic through this area, 
particularly the Susquehanna River and Potomac River Toll 
Bridges. 

Results from the 1938 study of the two toll bridges with allow- 
ances made for normal expected traffic increases, induced traffic, and 
without thought of World War II and its resulting restriction on use 
of gasoline and tires, estimated that the fifth year of operation of the 
Susquehanna River Toll Bridge would result in 2,437,000 crossings 
while actually 2,520,883 vehicles were recorded. Had the war not 
occurred it is probable that 3,500,000 vehicles would have paid tolls. 
This same study indicated that after the fifth year of operation 
(1945) of the Potomac River Toll Bridge, 143,000 vehicles would 
pay toll, while actually 292,636 were recorded crossing. 

The foregoing are good examples of unprecedented growth of 
traffic along this corridor. Similar increases over the estimates have 
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occurred since the opening of the Delaware Memorial Bridge and 
the New Jersey Turnpike, two additional facilities which are lo- 
cated astride this corridor. 

After the construction of the Chesapeake Bay Bridge had been 
assured in 1947, exhaustive studies were again undertaken to pro- 
vide traffic and revenue estimates, assuming the bridge would be 
opened to traffic on July 1, 1952. This study indicated the first full 
year of operation (1953) would result in about 1,225,000 crossings. 

During the first four months of operation the following volumes 
of vehicles crossed the bridge: 


Total Volume Average Day 








August 276,267 8,912 
September 147,304 4,910 
October 145,614 4,697 
November 124,077 4,002 

Total 693,262 5,682 


Assuming the four-month period from August 1, 1952 through 
November 30, 1952 represents 38.6 percent of the entire year, as was 
the case in 1951 on the ferry during its last full year of operation, it 
is estimated that during the first full year of operation of the bridge— 
(August 1, 1952 to July 31, 1953) approximately 2,000,000 vehicles, 
or 63.3 percent greater than the estimated volume, would use the 
bridge. 

It was generally thought that the opening of the Chesapeake Bay 
Bridge would divert some traffic from the Susquehanna River Toll 
Bridge (US Route 40) and probably increase traffic over the Potomac 
River Toll Bridge (US Route 301). From data available, it appears 
that traffic on the Susquehanna River Toll Bridge has continued at 
approximately the normal rate of increase, while traffic on the Po- 
tomac River Bridge has increased at about three or four times the 
normal rate of growth. 

The following tabulation shows the number of vehicles using 
various facilities and highways in the network affected by the Chesa- 
peake Bay Bridge and compares the monthly volumes of 1952 with 
those for the same months of 1951. 
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Traffic on US Route 13 through Delaware and Maryland, which 
is the principal feeder to the Cape Charles—Little Creek Ferry 
(Norfolk) continued to increase at about the normal rate of growth 
although it is believed that traffic on the ferry itself has shown a 
tendency to decrease. 

Traffic on US Route 50, the highway which connects the bridge 
with the capital and lower Delmarva Peninsula, showed an increase 
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of 40 percent one month after the opening of the Chesapeake Bay 
Bridge. 

The crossings of the Chesapeake Bay during August, 1952, the 
first full month of operation of the bridge, were 146,000 more than 
the number of vehicles carried by the ferry system during the pre- 
ceding month. The tremendous increase appears to be mostly in- 
duced traffic as evidenced by the lack of any significant diversion 
from US Route 40 and US Route 13, the two routes on which any 
diversion would be noticeable. 

During July, 1952, the last month of operation of the ferry sys- 
tem, an origin and destination survey was conducted; a similar 
survey was conducted during August, 1952 on the Chesapeake Bay 
Bridge. Preliminary indications are that a large percentage of the 
increase of 146,000 vehicles using the bridge compared to the ferry, 
was composed of trips between the Baltimore and Washington areas 
and the Delmarva Peninsula. Figure 1 graphically portrays the 
origin and destination pattern of the ferry traffic, compared to that 
part of the bridge traffic. 














California’s New Highway Program 
SENATOR RANDOLPH COLLIER 


Senator Collier is a member of the California State Senate. He 
was first elected to the California Senate in 1938. He is chairman 
of the Joint Fact-finding Commission created by the California 
legislature in 1945 to analyze the state’s highway problems. He 
was the author of “California’s Highway Problem,” published 
in the July 1947 Traffic Quarterly. 


N 1947 the California Legislature enacted a comprehensive long- 

range highway program, increasing user taxes to accelerate im- 
provement of state highways, county roads and city streets. Signifi- 
cant changes in highway management were also made. 

The legislation met with bitter opposition primarily from the 
petroleum and trucking interests and was successful only after an 
acrimonious struggle lasting many months. ‘The program introduced 
in 1947 was based upon a compreheusive investigation by a Joint 
Legislative Fact-Finding Committee supplemented by staff reports 
to the committee by competent engineering and financial specialists. 
Since 1947, a number of states have followed California’s pattern of 
creating a legislative fact-finding committee to survey the highway 
problem prior to formulating a long-range program. 


The Highway Problem Today 


The unfortunate fact is that California again finds itself faced with 
an alarming highway situation. The long-range program adopted six 
years ago has proved far from adequate for several reasons, the most 
important of which are cost inflation and unexpected growth of 
population and traffic. 

California depends upon motor vehicle transportation more than 
any other state in the union. We have more passenger cars, more big 
trucks and buses. We grew up in the motor vehicle age. For this 
reason, other means of transportation have not been extensively de- 
veloped in California. Many of our communities have no other form 
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of transportation. The products of our mines, forests, farms, and 
factories are moved over the highways. Supplies for the people in 
our cities move over the highways. Our cities have grown to great 
size during the automotive era and most of them do not have ade- 
quate mass transit facilities. 

Fundamentally our highway problem is one of having too many 
motor vehicles and too little space to put them on. Demand for 
automobile and commercial vehicle travel has grown much faster 
than our ability to supply the service. This is not simply a California 
problem. It seems to be true throughout the nation, for it is quite 
apparent that a new crusade for better highways is under way. In the 
twenties the cry of the good roads movement was to get out of the 
mud; today it is to get out of the muddle. 

To meet this situation the California Legislature in 1952 created 
a new Joint Fact-Finding Committee on Highways to again survey 
the situation and develop a program. The Joint Committee im- 
mediately employed the Automotive Safety Foundation to make an 
engineering analysis of the state highway system. Last November 18, 
the engineers reported to the Committee the results of its studies. 


Results of Engineering Survey 


Their estimate is that $3.4 billions (measured in present costs) are 
needed to bring the entire state highway system up to tolerable 
standards in fifteen years. The data they have assembled are remark- 
ably complete. The basic facts on construction and right-of-way needs 
are these: 





Immediately Needed $1,818,249,000 
Needs Accruing 1953-1958 817,608,000 
Needs Accruing 1958-1968 494,515,000 
Needs Accruing 1968-1973 286,010,000 

Total $3,416,382,000 





The cost data are also broken down as to amounts needed immedi- 
ately and by three five-year periods in the future for rights-of-way 
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and construction; between rural and urban areas; between two seg- 
ments of the highway system; and among the counties. This basic 
engineering report offers a blueprint for a long-range improvement 
program that will bring California’s state highway system up to 
adequate standards. 

More than 5,200 miles of state highways are deficient today. With- 
in fifteen years 12,000 miles of the 14,000-mile system will be 
deficient. 


The Fiscal Problem 


The Automotive Safety Foundation makes no recommendations on 
financing the highway program. However, the Committee’s econo- 
mist has been studying the revenue picture and has reported to us 
that with present funds we will be about one billion dollars short of 
financing the entire program outlined by the engineers in the fifteen- 
year period, and further behind if costs increase. In fact, at the end 
of five years needs will be greater than they are right now. With the 
present financing system, it will take more than twelve years to meet 
today’s needs and nothing will be done about those accumulating in 
the meantime. 

The facts are conclusive. In the 1951-52 fiscal year the state dis- 
tributed $205, million in user tax collections for highway purposes. 
That’s a lot of money. Here’s what happened to it. The cities got 
$21 million—all for streets. The counties got $53 million—all for 
roads. The state had left $131 million. It got about $20 million in 
federal aid. But after deductions for administration and maintenance 
and other necessary expenses about $110 million was available for 
major construction and rights-of-way. At this rate it would take thirty 
years to meet the highway needs. 


Possible Courses of Action 


As this is written, the Legislature has not acted on a highway pro- 
gram. There is no doubt however that many plans for financing an 
accelerated highway program will be considered. Among the pos- 
sibilities are: (1) Issuing bonds to be repaid out of current highway- 
user tax revenues; (2) continuing our pay-as-you-go program by in- 
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creasing user taxes, and (3) combining a limited bond issue with an 
augmented user tax program. 

Either of the last two plans appears to be feasible. The recom- 
mended program could be financed in fifteen years, according to the 
estimates, with a one-cent increase in the gas tax and proportional 
increases of 22 per cent in other highway-user taxes, unless highway 
costs continue to climb, in which case periodic adjustments would be 
needed. 

However, along with the recommended tax program, it has been 
suggested that a bond issue of $500,000,000 be submitted to the 
people to be paid out of the higher taxes, in order to accelerate the 
program and accomplish more of the work in the next few years. 

My personal view is that the reports are too conservative. We've 
seen how far we undershot the mark in 1947. No adjustment has 
been made for the very real possibility of higher costs in the future. 
Therefore I propose to press for a larger program. I think it essential 
to get rights-of-way laid out and permanent highway facilities built 
as rapidly as is economically feasible. Our state will not go forward 
as it should unless we meet the highway program head-on with a 
bold plan of finance. 


The Effect of Higher Taxes 


While everyone hates to think about higher taxes, some important 
facts should be borne in mind. An increase of one cent in the gas tax 
and proportional increases in other taxes would cost the average 
motorist about $8.50 a year or 16 cents a week. It would increase the 
cost of operating a car less than one-tenth of a cent a mile. Many 
motorists are now paying a cent a mile or more to ride on toll roads 
in addition to their regular user taxes. 

Highway builders and automobile builders are in partnership. 
Highway improvements affect motor vehicle operating costs. High- 
way improvements can mean less total costs for highway transporta- 
tion. This is no engineer’s dream or bureaucratic scheme. 

Here’s what General Motors said, ““Today we are spending only 
about 10 cents out of our automotive dollar for highway facilities (the 
figure is lower in California). If we increase this to the amount 
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required to get the roads we need, the dollar value of time saved, 
plus the operating savings in lower gas consumption and less wear 
and tear on engines, brakes, tires, and other parts of the car, will 
more than offset the added investment in roads.” 

And Ford put it this way, “On the surface, the price appears to 
be extremely high for newer roads—but the personal economies—in 
time saved, property damages eliminated, and operating costs re- 
duced, for each car owner—will make the sharing of highway im- 
provement expenses a profitable investment for every citizen. It is 
a price all of us must pay—but the returns will more than make up 
for the investment.” 

Many people seem to look upon all taxes as money down the 
drain. But certainly everyone ought to agree that permanently 
located, properly constructed highways add to the state’s wealth. In 
providing highways we are providing a service—transportation—just 
as essential and just as useful as other industries that are expanding 
and building new plants to serve the people. For example, the public 
utilities of California have been spending hundreds of millions of 
dollars for new plants each year to keep up with the demand. They 
have revised upwards their postwar construction programs several 
times. The same thing needs to be done in the highway field. 

With the facts that the Joint Committee has assembled through 
its hearings and its staff work, I am confident that a reasonable pro- 
gram of financing an accelerated highway program will be worked 
out in California. We have before us the basic facts and broad out- 
lines of a satisfactory solution. 

Even so, I am not naive enough to believe that we are all going 
to agree on every detail. We shall have many different viewpoints to 
reconcile before we can all unite in overcoming the opposition to a 
constructive program that will almost inevitably be met. Many of us 
in the California Legislature have not forgotten the bitter fight over 
highway taxes in 1947. Yet what would our highway situation be 
today if the 1947 program had not been adopted? 

Perhaps one of the best features of our great state is its tremen- 
dous diversity. At the same time, this very diversity creates many of 
our basic legislative problems. I come from the little town of Yreka 
in the Siskiyou mountains of the northernmost part of the state. Few 
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of us can fully comprehend the fundamental difference in basic pat- 
terns of living and problems of transportation between an area like 
mine and great metropolitan areas like Los Angeles and the San 
Francisco Bay Area. There are other regions of great and-imposing 
contrast. One should bear in mind these tremendous and basic differ- 
ences in problems that face legislators representing the “folks at 
home” from these many different areas, when dealing with the 
tremendous and enormously complex subject of highways. 


Other Road and Street Problems 


The California Legislature is fully aware that there are problems 
concerning roads and streets not on the state highway system. In fact, 
we are appropriating almost 80 million dollars of state mony a year 
for local roads, and streets. And just as higher costs and increased 
traffic have affected the state highway system, local road and street 
problems have likewise been aggravated. 

We recognize also that the road plant is an integrated system. 
Although we have classified the plant into state, county, and city 
systems for purposes of management and finance, automobiles and 
trucks know no such boundaries. Moreover, a highway improvement 
in one system profoundly affects vehicular movement in the other 
systems. 

In California the state highway system is far from being a county 
road network. The State probably does as much as or more than any 
other state in the union to assist in taking care of urban problems. 
Not only are our state user-tax subventions for streets generous as 
compared with most other states, but we have taken over full financial 
responsibility for the construction and maintenance of state high- 
ways in cities. 

Eventually a comprehensive reclassification of California's entire 
highway system will be needed, backed up by a scientific long-term 
engineering and economic study. In the meantime, we are facing the 
fact that the state highway program must be accelerated immediately 
or we shall fall further and further behind and the cost of rehabilitat- 
ing the plant will continue to grow. 
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Accelerated Program Is Justified 


California rides on wheels. Adequate highway transportation is vital 
to its economy. Without faster development, traffic movement will 
be paralyzed; California will not accommodate the growth in 
prospect. 

Highway improvement greatly benefits the users in dollars and 
cents as well as in comfort and convenience. Congestion means acci- 
dents, loss of time and higher operating costs. Better highways will 
save time, accidents and costs. These savings will meet the costs of 
modernization in time. 

Accelerated highway improvement is good business. Without 
positive action, the people will suffer personal frustration, highway 
transportation costs will increase, and the great motor vehicle in- 
dustry will find itself unable to expand at a rate in keeping with our 
economy. 

















Psychological Tests for Drivers 
at the McClean Trucking Company 


CARLTON ALEXANDER 


Mr. Alexander is Director of Safety for the McClean Trucking 
Company. Formerly he was director of safety education, Georgia 
Department of Public Safety, and was associated with the Institute 
of Public Safety, Georgia Institute of Technology. He has con- 
ducted lectures in fleet supervisory training at Pennsylvania State 
College, North Carolina State College, the University of Virginia, 
the University of Tennessee, and Georgia Institute of Technology. 
He is a member of the American Society of Safety Engineers, the 
American Trucking Association Council of Safety Supervisors, the 
North Carolina Society of Safety Engineers, and the North Caro- 
lina Council of Safety Supervisors. He is chairman of the advisory 
committee, Department of Psychology, North Carolina State Col- 
lege, and a member of the advisory committee, School of Education 
at the same college. Mr. Alexander is also a member of the Educa- 
tion Committee, President’s Highway Safety Conference and of the 
subcommittee on course content, National Committee for Fleet 
Supervisory Training. 


NDUSTRY has approached with considerable caution the use of 
psychological tests to measure worker aptitudes. In selecting per- 
sonnel, management stills relies importantly on the interview, the 
worker’s application, his letters of recommendation and other tech- 
niques. ‘These methods provide information more easily understood 
and consequently more generally accepted. Yet in recent years, man- 
agement has more widely adopted psychological tests as a factor of 
great advantage in employee selection and placement, as well as a 
guide to the employee counselor. This has probably been brought 
about because of the demonstrated value of tests by the Army, Navy, 
and the Air Forces, 

Psychological tests will not provide a panacea for the selection 
problems of the employment officer or the personnel director. All 
too often this is hoped for but from a practical standpoint never 
achieved. Psychological tests must be thought of as supplements to 
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other selection methods rather than substitutes for them. If the think- 
ing of personnel administrators can be conditioned in this direction, 
then—and only then—will industry have gone far in the proper con- 
sideration of these instruments for industrial use. 

The relationship of psychological test scores to the accident ex- 
perience of truck drivers is not too clear at present. Most research 
studies show little relationship among factors of reaction time, visual 
skills, judgment, steadiness, glare, and accident rate. The feeling is 
rather strong that human beings have a relatively large capacity for 
compensation, so that a physiological defect in itself is not too im- 
portant since man in his normal situation can compensate for it. 

As an example, a driver subjected to glare more frequently than 
the average driver either refrains from driving at night or drives 
more slowly; or a driver afflicted by a narrow field of vision has 
learned through experience and conditioning from childhood, to 
approach intersections at slower than the average rate of speed and 
subconsciously to turn his head in both directions to determine 
whether traffic is approaching the intersection. 

The relationship of accident rates to attitudes, emotional sta- 
bility, and general personality make-up has more recently been 
demonstrated. Considerable research is being conducted in these 
specific areas throughout the country, notably at New York Univer- 
sity and North Carolina State College.’ 


Testing Program for Truck Drivers 


At the McLean Trucking Company, a pilot testing program was 
started in 1949 on an experimental basis. Tests administered during 
employment and while the driver was being trained were as follows: 


1. Bernreuter Personality Inventory: measures emotional sta- 
bility, self-sufficiency, and dominance. 
2. Wonderlic Personnel Test: measures general intelligence. 
3. Kuder Interest Test: measures interest in such general cate- 
1 The research involved in the evaluation of the psychological tests conducted by McLean 


Trucking Company has been conducted by the Department of Psychology at North Carolina 
State College under the direction of Dr. D. J. Moffie. 
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gories as mechanical, computational, scientific, artistic, social service, 
clerical, musical, and literary areas. 

4. Bennett Mechanical Comprehension Test: measures one’s 
ability to comprehend mechanical principles. 


These tests were administered under standardized conditions and 
filed to be evaluated later, except where abnormalities were indi- 
cated. Approximately two years later, 215 over-the-road drivers were 
studied to determine the relationships of scores on the above tests 
and the accident experience of the drivers. Accident experience as a 
criterion was the number of accidents for 5000 miles of driving. 
Separate studies were conducted to determine such relationship of 
preventable accidents as well as non-preventable accidents—a non- 
preventable accident being one wherein it could not in any way 
be construed that the McLean driver could have prevented becoming 
involved in a situation which resulted in the accident. 

The regular correlation methods proved inadequate in the deter- 
mination of these relationships. The procedure found to be satis- 
factory compared accidents by the upper 50 percent of the drivers 
with the lower 50 percent on each psychological trait. Comparisons 
were also made between the upper 25, percent and the lower 25, per- 
cent of the drivers for each test score. The statistical technique of 
“t’’? ratio was used to determine the statistical significance of these 
differences. 

These analyses showed that drivers who are more emotionally 
stable, self-sufficient, and dominant have approximately twice as 
many preventable accidents as drivers low on these traits. The 
drivers’ level of intelligence was not related to the accident rate. 
Drivers who made higher scores on mechanical comprehension had 
fewer accidents. These conclusions are shown in Charts 1 and g. In 
general, this means that a safe driver is one who tends to be cautious, 
dependent, alert, somewhat tense, and not “‘cocky” and domineering 
in his relationship with other drivers and people; and one who has 
a better comprehension of mechanical principles. 

Subsequent studies with different driver population supported 


2 This ratio indicates whether the two means differ from one another in a statistically 
significant manner. 
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Chart 1 


RELATIONSHIP OF PsYCHOLOGICAL TRAITS TO PERCENTAGE OF PREVENTABLE 
ACCIDENTS PER 5,000 MILES FOR COMPANY TRAINED DRIVERS 


Psychological Traits 





Emotional Stability 


Tendency to be free of ten- 


sion and worry 


Self-Sufficiency 
Tendency to be independent, 


alone; not to seek advice and 
help of others 


Dominance 


Tendency to be aggressive, 
“‘cocky,”” and domineering 


Wonderlic Intelligence 
Level of Intelligence 


Bennett Mechanical 
Comprehension 
Ability to understand me- 
chanical things and how 
they operate 


SUMMARY: 


Low High 
Lower 50% Upper 50% 
of Drivers of Drivers 


% Preventable Accidents 





37% 63% 
QSMCCMCCCCEEEEL: 


36% 64% 
VW VMHZHT@@ M@V7!’- 


38% “62% 
49% 51% 


56% 44% 


This chart shows that the upper 50% of the drivers on emotional stability, self- 
sufficiency and dominance have approximately twice as many accidents as the 
lower 50% of the drivers. This means that a safe driver is one who tends to be 
cautious, dependent, alert, somewhat tense, and not cocky and domineering in 
his relationship with other drivers and people. The chart shows no significant 
relationship between intelligence and preventable accidents. The safer drivers 
appear to have more mechanical knowledge than the unsafe drivers. 
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these conclusions. Consequently, in early 1951 scores were estab- 
lished on the Bernreuter, Bennett Mechanical Comprehension Test, 
and the Wonderlic Test; and these were used for screening purposes 
during employment. 


Chart 2 


RELATIONSHIP OF PSYCHOLOGICAL TRAITS TO PERCENTAGE OF PREVENTABLE 
ACCIDENTS PER 5,000 MILES FOR COMPANY TRAINED DRIVERS 


% Preventable Accidents 





Psychological Traits Lower 25%, Middle Upper 25% 
of Drivers 50% of Drivers 











Emotional Stability 





Tendency to.be free of ten- 14% 54% 32% 
sion and worry 

Self-Sufficiency 
Tendency to be independent, 19% 55% 26%, 


alone; not to seek advice and 
help of others 








Dominance 
Tendency to be aggressive, 19% 51% 30% 
“‘cocky,”” and domineering 
Wonderlic Intelligence 23% 55% 22%, 
Level of Intelligence ——— ie 
Bennett Mechanical 
Comprehension 
Ability to understand me- 23% 55% 22% 


chanical things and how === a7 
they operate 


SUMMARY: 


When the upper 25% of the drivers are compared to the lower 25% of the 
drivers, much the same type of picture is seen as in Chart 1; that is, the safer 
driver tends to make lower scores on emoticnal stability, self-sufficiency and 


dominance. No differences are seen between these two groups on intelligence 
and mechanical comprehension. 
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A cutting score was established on the Wonderlic Personnel Test 
to insure that drivers selected possessed a high level of judgment and 
intelligence. 

Additional tests were administered during the training period 
and became a part of the psychological testing program. These tests 
were: 


1. Army General Classification Test 
2. Guilford Martin Personnel Inventory 
. Minnesota Multiphasic Personality Inventory 
Ortho-Rater Vision Test 
5. Minnesota Paper Form Board, and 
6. The Psychophysical Tests, including an Audiometric Hear- 
ing Test. 


a 


hm ©O 


x 


A driver Evaluation Profile was construed for the recording of 
test scores. This Profile is illustrated in Chart No. 3. The Profile is 
completed during the training period and is placed in the driver's 
folder for further use. 


Use of Tests in the Training Program 


Instructors in the Driver Training School have been taught to use 
and interpret psychological tests. Tests give to instructors a better 
understanding of the driver’s intelligence, aptitudes, and personality. 
Often the supervisor of driver training uses the test result to confirm 
dismissals early in the training program before the driver becomes 
a liability to the company. Principal emphasis is placed on per- 
sonality scores. Likewise, if a driver does not progress, test results are 
used to help him achieve progress assuming, of course, he has the 
necessary aptitudes and personality characteristics for satisfactory 
performance asa truck driver. 

Surveys of drivers’ attitudes have shown drivers favorably dis- 
posed towards tests—test scores help them to know themselves better. 

Each over-the-road driver is assigned toa specific supervisor. Each 
driver is required to report to his supervisor immediately upon his 
return from a road trip to relate experiences encountered, whether 
good, bad, or indifferent. This constant contact between supervisor 
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Chart 3 
McLEAN TRUCKING COMPANY 
WINSTON-SALEM, NORTH CAROLINA 
DRIVER EVALUATION PROFILE 
Name Birth Date Single Married 
Date of Employment Training Completed at 
Red—General Population Blue—Company Drivers 
(Gen- (Com- 
Raw eral) pany) ( Low » ¢ Average >» ¢ High ) } 
Score Y%-ile Y%-ile 1 5 25 50 "5 95 99 
General Mental Ability 
Army GC T 
Wonderlic 





Personality Pattern 
Emotional Stability 
Self-Sufficiency 
Dominance 
Objectivity 
Agreeableness 
Cooperativeness 




















Interests (Kuder) 





Outdoor 
Mechanical 
Computational 
Scientific 
Persuasive 
Artistic 
Literary 
Musical 

Social Service 
Clerical 
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DRIVER EVALUATION PROFILE—Page 2 


Minnesota Multiphasic 
Personality Inventory 

? Question Scale 

L Lie Scale 

F False Scale 

K “K” Scale 
Hypochondriasis 
Depression 
Hysteria 
Psychopathic Dev. 
Masculinity 
Paranoia 
Psychasthenia 
Schizophrenia 
Hypomania 


Visual Skills 
(Ortho-Rater) 


Raw 
Score 


(Gen- 


eral) 


T-Score 
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Unsatisfactory 


3 


) ( Satisfactory 
0 50 


) ( Unsatisfactory ) 


70 


110 











low 


(usable vision) 


20 


200 


20 


100 














(doubtful) ( 
20 20 


50 go 


—expected 


20 


20 





Acuity: 
far right eye 








far left eye 
far both eyes 





near right eye 
near left eye 
near both eyes 


tye Balance: 
far vertical 





(shaded areas are satisfactory) 
[= © 8 9 10 











far lateral 





near vertical 





near lateral 





VM 





Wddda__ 
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Name 
Raw 
Score 
Depth perception: : s 8 4 
ter Somme 4 unsatisfactory doubtful satisfactory 
Color perception: : , s 8 , 4 
unsatisfactory doubtful satisfactory 
(Gen- (Com- 
Raw eral) pany) ( Low ) ( Average ) ( Good ) 
Score Y%-ile Y%-ile 1 5 25 50 15 95 99 
Psycho-Physical Tests: 
1. Steadiness 
2. Glare 
3. Depth 








4. Complex Reaction Time 
5. Field of Vision 
6 








Bennett Mechanical 
Comprehension: 


Minnesota Paper Form 
Board: 








Hearing: % Hearing Loss Right Ear 


Experience (tractor-trailer): o 12345 6 





>) 
7 8 9 


10 


11 


12 


13 





a, 


14 


15 20 + years 





Education: 4 2 8 8 8.6 


10 


12 


13 


14 


15 


16 


17 + years 





Comments and Observations: 
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and driver provides an excellent opportunity for closer supervision 

as well as an opportunity for the supervisor to counsel with the 
driver. The Driver Evaluation Profile provides the supervisor with 
a wealth of background information for understanding of the driver’s 
“make-up,” enabling the supervisor to deal more effectively with the 
driver. Driver Supervisors have also been trained in the interpreta- 
tion of psychological tests. 

Prior to July 1951, tests were used in selection and training only 
to the extent that they disclosed abnormalities. After July 1951, cut- 
ting scores based on research evidence were used in the employment 
process. Significant reductions in the number of accidents were ob- 
served after beginning the psychological testing program. In 1949 
the accident frequency was approximately 50,000 miles per accident. 
In 1952 the frequency was approximately 178,000 miles per accident. 
The accident liability cost per mile dropped from .0088 cent per mile 
in 1949 to .oo025, cents per mile in 1952. These figures are shown in 
Table No. I below. 


Table I 


ACCIDENT EXPERIENCE 1949-1952 


Liability Cost 


Liability Cost Based on Percentage 
Year Miles per Accident per Mile of Revenue 
1949 46,135 .0088¢ 1.91% 
1950 58,336 .0046¢ 1.29% 
1951 73,222 .0038¢ 098% 
1952 171,216 .0025¢ 059% 


It is not intended at this point to indicate that the psychological test- 
ing program was the sole cause for the improvement in accident ex- 
perience. Better training, closer supervision, better maintenance, 
and inspection of all physical facilities, including the truck, plus a 
more adequate and a broader incentive program, have also been in- 
strumental in improving the accident situation. In Chart No. 4 an 
attempt was made to show, in dollars and cents, the potential savings 
through the use of only one psychological test. ‘This chart, as well as 
all other experience related to the testing program, indicates that 
psychological tests do pay off. 
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Chart 4 
RELATIONSHIP OF EMOTIONAL STABILITY TO TOTAL Cost OF PREVENTABLE 
ACCIDENTS FOR 208 COMPANY TRAINED DRIVERS PER YEAR 


Preventable 
Accidents/year 
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SumMMARY: The above chart shows that if the top 25% of the company-trained 
drivers had not been hired on the basis of their high scores on 
emotional stability, the company would effectuate a savings of 
$16,410 per year in accidents. 


Conclusions 


In summary the following conclusions may be made: 


1. Psychological tests can be used effectively in the trucking in- 
dustry in selection, training and in supervision. 

2. The psychological testing program at McLean Trucking 
Company has shown that industrial personnel can be trained to 
administer and interpret psychological tests effectively. 

3. Definite and clear-cut relationships have been shown between 
the Bernreuter Personality Inventory, the Bennett Mechanical Com- 
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prehension Test, and accident frequency for over-the-road truck 
drivers. 

4. At McLean the psychological testing program has been in- 
strumental in a significant reduction in accident frequency and a 
corresponding savings in dollars and cents. 

5. Driver opinion surveys show conclusively that drivers are 
favorably disposed to the use of psychological tests. 


To prevent misapprehensions, it must be said that no attempt 
has been made here to imply that any miracles can be performed 
through the installation of a psychological testing program. It is 
purely an attempt to show that a sound psychological testing program 
can be used effectively along with other time-tested devices in the 
selection, training, and supervision of driver personnel. It would be 
utter folly for anyone to assume that a testing program could be 
developed overnight and produce immediate results. Likewise, it 
would be erroneous to overemphasize psychological testing to the 
detriment of other well-established methods and expect to derive 
satisfactory results. 

Psychological testing, to be effective, must be a part of the long- 
range planning and must be carefully administered by well-trained 
personnel. 

Findings at McLean Trucking Company may not be true of con- 
ditions in some other company. Any testing program must be de- 
signed to fit the needs of a particular company; there must be con- 
tinuous research and evaluation. At McLean we are constantly evalu- 
ating the test scores against driver efficiency. Moreover, we are now 


engaged in an active test construction program to establish more 
reliable testing instruments. 

















Faulty Vision and the Driver 
H. D. DARCUS 


The author of this article is a medical graduate of Oxford Uni- 
versity employed by the Medical Research Council in its Unit 
for Research on Climate and Working Efficiency. He is in charge 
of the Working Efficiency Section. The terms of reference of the 
section are the study of man in relation to his working environ- 
ment, with particular reference to applied anatomical and physio- 
logical problems. Investigations have included work on the design 
of machinery and apparatus with correct anatomical and physio- 
logical principles so as to insure maximum comfort and efficiency 
for the operator. Through this work the author became interested 
in the design of road vehicles in relation to the normal physical 
capabilities of the driver. He is a member of the Road Users’ 
Committee of the Department of Scientific Investigation and Re- 
search and the Medical Research Council. 


OOD vision is generally accepted as an essential requisite of 

the driver, but a marked difference of opinion exists concern- 

ing what constitutes an adequate level of vision. In general, the rela- 

tionship between vision and driving is based either on individual 

opinion or on laboratory findings rather than on facts collected in 

the practical situation. The reason for this is a conspicuous lack of 

statistics on this aspect of road safety, and those which do exist are 
often vague and conflicting. 

Various visual defects have been proposed as a contributory 
cause of road accidents. This paper will review possible effects of 
the loss of vision in one eye on the ability to drive a car with safety. 

Besides those who have actually lost an eye, which is relatively 
easy to spot, there are those who, although possessing two eyes, only 
use one with which to see. This group may be the more important, 
as the affected person may not realize his deficiency and it may only 
be found by careful testing. 

This group includes those who have poor visual acuity in one 
eye. If the visual acuity of one eye falls below a certain limit, the 
impression that may be gained from that eye is suppressed. Minton 
(1945a, 1946) considers that an acuity of 6/36 or less renders a per- 
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son virtually one-eyed, whereas Bridges (1946) quotes a lower level 
of 6/60. 

There are also some who have a squint or strabismus. In these 
cases, the alignment of the eyes is not parallel for distant vision and 
cannot be brought so by the activity of the extrinsic eye muscles. 
At first, these persons see double (diplopia), because the brain is 
unable to fuse the pictures received on non-corresponding parts of 
the retinae. Eventually, the image from one side is ignored. A form 
of temporary monocular vision, which may be worth mentioning, 
is that which sometimes accompanies the relatively common condi- 
tion of migraine. At the beginning of an attack, sight may be lost 
in one eye for up to ten minutes. 

Data on the proportion of people with monocular vision are 
meager. Burma and Lauer (1939), after examination of 1244 non- 
clinical cases, the majority of whom were between the ages of 20 and 
35 years, found that slightly less than 2 percent were blind or nearly 
so in one eye and 5, percent had a visual acuity in one eye of less than 
6/36. In another American survey, in which 386 drivers were ex- 
amined, nearly 5 percent used only one eye; half of these had a visual 
acuity of 6/30 or less in one eye (Eno, 1948). De Silva, Frisbee and 
Robinson (1938) state that one or two percent of drivers are one- 
eyed. 


Effect of Monocular Vision on Visual Functions 


The use of only one eye does not in itself affect visual acuity or color 
vision, (although binocular acuity is almost invariably slightly 
better than the acuity of one or other eye (Horowitz, 1949), but it 
does restrict the visual fields and probably reduces the ability to 
judge distances. It has also been suggested that it causes an increase 
in the time necessary for adaptation from light to dark and vice 
versa and an increase in the time necessary for perception. 


Visual fields. When a person looks directly at a point, the entire 
region of the environment that is visible is known as the visual fields. 
It is only in the center of this area that detail can be determined; the 
periphery interpreting gross form and movement. Normally, in 
the horizontal plane using both eyes, the angle of sight is about 190°. 
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For each eye separately, one can see 80—go° to the temporal side, but 
only 60~—70° to the nasal side owing to the interference of the nose. 
Thus, in a one-eyed person, the total field is reduced from about 
190° to about 150°. The field on either side can be made equal by 
holding the head partly turned towards the blind side, and further 
compensation can be provided by frequently using head and eye 
movements for scanning. 

Normally, we are not aware of the blind spot—that is, the small 
non-receptive part of retina where the nerve fibres and blood vessels 
enter and leave—because impressions which fall on the blind spot of 
one side, fall on a receptive area on the opposite side. In a one-eyed 
person, at least theoretically, there is the possibility that this might 
constitute a blind area. It is debatable, however, whether this con- 
stitutes a real hazard for a one-eyed person because normally the eye, 
even when fixed on some object, is making rapid oscillatory move- 
ments (Holmes, 1938; Lord, 1951; Barlow, 1952) which might bring 
into view whatever was obscured by the blind spot immediately 
before. 


Distance perception. There are a large number of visual experiences 
on which the ability to judge distances is based (Graham, 1943, 
1951). Some of these require the co-ordinated activity of the two 
eyes, whereas others result from impressions gained by a single eye. 
The binocular cues are those afforded by stereoscopic vision and 
convergence. Stereoscopic vision depends on the fact that when the 
two eyes look at the same object, each receives a slightly different 
image. It is commonly assumed that this factor becomes relatively 
unimportant over about 22 yards although Ogle (1950) asserts that 
it may be present up to 700 yards. Convergence is the movement 
which brings the visual axes of the two eyes to meet on an object. 
The degree of muscular activity required gives an indication of the 
position of the object. This may be effective up to about 22 yards. 
The monocular cues that can be used are numerous. Information 
may be provided by the amount of muscular activity required to 
change the curvature of the lens in order to bring the image of an 
object into focus on the retina, but this is probably ineffective as a 
depth cue beyond about six feet. Other possible sources of spatial 


Se ———_— 








eee i, a LL LE 


——= 











VISION AND THE DRIVER 201 


discrimination are provided by the relationship of an object with 
other objects in the environment, such as overlapping contours or 
interposition, the various combinations of light and shadows and the 
relative movement of one object with another or their apparent 
movement imposed by alterations in the position of the head and 
eyes (motion parallax). Indications of distance may also be obtained 
by apparent change in objects as they recede from the eyes; for 
example, a decrease in size, brightness, contrast and detail, altera- 
tions in color, convergence of objects placed at a fixed distance apart 
and, if objects are moving, the reduction in their speed. 

The one-eyed person cannot derive information regarding dis- 
tance from stereoscopic vision or convergence, and as stereoscopic 
vision is regarded as the most important factor, one might anticipate 
a severe impairment in this respect. It might also be presumed that 
the impairment would be more marked for judgment of close objects 
than of those more distant. 

In the literature studied, all the experiments on comparing 
monocular and binocular depth perception have been performed on 
subjects with normal binocular vision and usually under circum- 
stances in which external cues were excluded. The results of these 
experiments show that the errors of judgment of short distances up 
to about six feet were much greater for one eye than for two (Deyo, 
1922; Anderson and Weymouth, 1923; Berens, 1940); but the dif- 
ferences became less marked as the distance was increased or if the 
object was moved (Walker, 1941; Hirsch and Weymouth, 1947). In 
general, the error in monocular vision was one of underestimation 
(Carr, 1935). This has also been noted in one-eyed people (Schwartz, 
1939, Minton, 1945b). 

No work has been found on a comparison between the accuracy 
of depth perception of persons who have been without an eye for an 
extended period and those with two eyes. It is anticipated that the 
differences observed would be less than those found between mo- 
nocular and binocular judgment in a normal subject, because it is 
known that a one-eyed person can achieve a considerable compensa- 
tion by making greater use of external cues. The time that is neces- 
sary, following the loss of an eye, before the ability to judge distances 
is restored may be several months (Tumarkina and Ostrovskaya, 
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1937), and even then it may be relatively inaccurate (Minton, 
1945b). The length of time required depends on such factors as in- 
telligence, previous experience and whether or not the dominant eye 
has been lost (Minton, 1945b). In normal subjects, it has been shown 
that if deprived of the usual means of discriminating distances, some 
compensate by finding new resources, whereas others do not (Van 
Tuyl, 1937). As depth perception is a learned skill, improvements 
can be effected by training (Snell, 1942; Kuhn, 1944) and it is prob- 
able that compensation in a one-eyed person could be improved by 
suitable instruction and exercise. 


Night vision. It has been suggested that the vision at night of a one- 
eyed person is not as efficient as that of a normal person (De Silva, et 
al., 1938). This is based, once again, on the results of experiments in 
which subjects were tested who normally used both eyes. For in- 
stance, Cook (1934) has shown that, if two eyes are dark-adapted, 
two eyes can see a light of half the intensity of that seen by one eye. 
This does not warrant the conclusion drawn from these 1938 experi- 
ments by De Silva and others that “two eyes see in the dark about 
twice as well as one.” 

It has also been demonstrated that when using one eye the 
amount of glare surrounding an object necessary to render it in- 
visible is half as much as when using two eyes (Albers and Sheard, 
1936). A possible explanation of this is that, when one eye is covered, 
there is a reflex dilatation of the pupil of the other eye (Chapanis, 
1941). This would increase the sensitivity to glare. Such a reflex can- 
not occur in a one-eyed person. One cannot corclude, therefore, 
from this evidence that a one-eyed person is more sensitive to glare, 
as has been done by De Silva and colleagues. 

If it has not already been done, it does seem necessary that a 
direct comparison should be made between the night visual capaci- 
ties of permanently one-eyed and two-eyed persons. 


Perception time. Richmond and Ebert (1933) found that the time 
necessary for the perception of an object with one eye was about 
double that with two in normal subjects. It has been inferred from 
this that the same holds in one-eyed persons who because of this are 
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unable to grasp quickly an emergency situation (De Silva et al., 
1938). 


Loss of vision in remaining eye. Probably one of the most important 
deficiencies of a one-eyed person is the lack of the visual safety factor 
provided by the second eye. The risk of a one-eyed person becoming 
temporarily or permanently blind is therefore greatly increased. 


Theoretical Hazards of the One-Eyed Driver 


1. Reduced visual fields. The fact that the visual fields are reduced 
may constitute a hazard, but a certain amount of compensation can 
be achieved by continually scanning the road from side to side. 
De Silva et al. (1938) have suggested that “this habit is not common 
enough among one-eyed persons.” The extent of the visual fields on 
either side can also be equalized by keeping the head turned at an 
angle. According to the same authors, this is not done nearly enough 
“since turning the head attracts attention and they are anxious to 
conceal their defect.” On the other hand, the position may be an 
awkward one to maintain. 

The specific hazards due to this cause, as listed by De Silva et al. 
(1938), are given below. These are divided into those which affect 
the right-eyed driver more than the left-eyed and vice versa. With 
the difference in the “rule of the road” in this country, ‘right’ and 
‘left’ should be transposed: 

“Left-eyed persons with deficient or blind right eye have dif- 
ficulty: (1) in perceiving pedestrians stepping off sidewalk, or walk- 
ing along the roadway either by day or night; (2) in viewing road 
when making a right turn; (3) in perceiving cars approaching from 
the right of intersections; (4) in passing other cars (apt to cut in too 
soon or clip rear bumper in cutting out); (5) in perceiving road signs 
and traffic lights; (6) in backing out from angle parking; (7) in per- 
ceiving cars parked at an angle backing out; and (8) in keeping on 
right side of road (on account of inability to see edge of road easily). 

“Right-eyed persons with deficient or blind left eye have dif- 
ficulty (1) in perceiving pedestrians on account of losing them in 
blind spot; (2) in viewing road when making a left turn; (3) in per- 
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ceiving cars approaching from the left at intersections; (4) in avoid- 
ing oncoming cars (since they guide by right edge of road); (5) in per- 
ceiving road signs, on account of losing them in the blind spot; (6) in 
backing out from parallel parking; (7) in perceiving jay-walkers in 
the middle of the road; and (8) in watching traffic in rear mirror 
when located on side, as in a truck.” 


2. The blind spot. De Silva et al. (1938) state that “the one-eyed per- 
son is likely to miss something obscured by the blind spot until it is 
too close for him to avoid it by halting or swerving the car.” This 
presupposes that the eyes are held stationary and the relative path of 
the object is along the projection of the blind spot. It is unlikely that 
any object is out of sight owing to the blind spot long enough to 
create a hazard. 


Relation of One-Eyed Drivers to Road Accidents 


Although many authorities have expressed their views on the ad- 
visability of allowing one-eyed people to drive cars, a search through 
the literature revealed only one paper on the subject based on actual 
driving experience. In this, Schwartz (1939) describes an investiga- 
tion undertaken in Switzerland by the Institute of Judicial Medicine 
at the University of Zurich. From 1927, the Institute carried out an 
examination of drivers on behalf of the control body for motor traffic 
of the Canton of Zurich. Initially, these were made in order to give 
a medical opinion as to the driving ability of the applicant and they 
were only required in cases in which a mental or physical defect was 
obvious or became known to the authorities. 

During the first two years of their work, one-eyed persons were 
rejected as drivers of motor vehicles on theoretical grounds. This 
attitude was changed in 1929, when it was decided to introduce ten- 
tatively the minimal requirements laid down by the Swiss Ophthal- 
mological Society, which allowed one-eyed drivers to obtain a 
license, subject to various restrictions. From 1929 to 1938, 3710 
cases were referred to the Institute. ‘Two thousand one hundred 
seventy-three of these cases concerned drivers with visual defects; 
382 were either one-eyed or virtually so. Of these, 210 were repri- 
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manded for driving contrary to the traffic regulations and 156 were 
involved in accidents, 123 of which were collisions. These accidents 
resulted in four deaths and sixty-five cases of bodily injury. 

Accurate statistics were not possible, as it was not certain that all 
one-eyed drivers had been examined and, of those who had been ex- 
amined, it was not known how long they had been licensed and how 
many miles they had driven. In analyzing the collisions, it was noted 
that a large number occurred at cross-roads or when turning corners. 
The side of the collision did not always correspond to the side of the 
defect. 

Another frequent type of accident was collision with a vehicle 
being overtaken, the driver of the overtaking vehicle either mis- 
judging the distance between the two vehicles or swerving back to 
the side of the road too soon. These accidents were attributed to the 
restricted visual fields. At night or during fog, collisions occurred 
with correctly parked and lighted vehicles and with barriers, even 
though marked with a signal light. The drivers admitted having 
seen the warning lights but stated that they believed them to be at a 
greater distance. This was attributed to the difficulty of the one-eyed 
driver to estimate distance correctly, especially when the visibility is 


poor. The reprimands were usually administered for overlooking 
road signs. 


It was concluded that: 

1. In certain situations and under certain conditions, one-eyed 
drivers represent an increased risk to traffic safety due to their 
limited field of vision and poor judgment of distances at night. 

2. One-eyed drivers can compensate for their deficiencies by 
careful driving. 

3. The increased danger should be impressed upon the driver 
when his license is granted. 

4. The driver must give assurance that he will drive with par- 
ticular care and that he will avoid all circumstances which might 
further impair his ability to drive. 

5. He must enjoy full mental and physical health apart from his 
disability, deafness being a serious concomitant defect. 


6. A driver who is repeatedly reprimanded should have his li- 
cense withdrawn. 
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In other investigations, consideration has been given to the 
effect of partial loss of vision in one eye. Fletcher (1948) states that 
in an American survey of a series of 173 fatal accidents, 103 occurred 
at crossroads. In seventy-one of these, the drivers had defective vi- 
sion on one side, and in sixty-one, this defect corresponded to the 
side of the accident. Mason (1937) found a similar relationship. 
Bagley (1937) reports another American survey in which it was 
found that of seventy drivers accused of cutting in, half of them had 
defective vision of the right eye. 

In American accident-repeater studies, one-eyed persons have 
not been considered specifically, but certain attempts at correlating 
various visual deficiencies with drivers who had accidents may be 
relevant. Brody (1941) found that repeaters tended to have more 
restricted fields: the average field for the repeaters was 151° and for 
the control group 180°. ‘This was not confirmed by an Eno (1948) 
study. Poor depth perception was found more frequently among 
people who had accidents than among those that did not (De Silva, 
Robinson and Forbes, 1939; Eno, 1948; Fletcher, 1948). The ability 
to use both eyes equally at the same time was also significantly pres- 
ent among accident repeaters (Lauer and Allgaier, 1941; Eno, 1948). 


Existing Laws Concerning One-Eyed Drivers 


Great Britain. One-eyed persons can obtain a license to drive a 
private car but presumably cannot drive a passenger-service vehicle, 
as the visual acuity required is not less than 6/12 in the better eye 
and not less than 6/36 in the other, although no specific mention is 
made of one-eyed people. 

Belgium. Although not specifically referred to in the list of 
defects or anomalies leading to rejection of application to drive pub- 
lic transport vehicles (BUL. 6), one-eyed drivers could not meet the 
requirements for visual acuity or fields of vision. No medical exami- 
nation is required for the private motorist. 

Germany. According to information given by Harman in 1937, 
a one-eyed person would presumably not gain a license, owing to 
restricted field of vision. He might satisfy the authorities as far as 
visual acuity is concerned because although normally the visual 
acuity has to be 6/12 or better in one eye and not less than 6/36 in 
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the other, one eye can be 6/36 or less, provided the deficiency is of 
more than two years’ duration, and the other eye is 6/6 without 
correction. 

U.S.A. According to De Silva et al. (1938) and Berens and 
Zuckerman (1946) only twenty states make any check on the vision 
of the applicant. In those states that do require a certain visual stand- 
ard, one-eyed persons are accepted if the visual acuity of the one eye 
reaches a certain level, This varies from 6/6 to 6/21 in different 
states. Besides the visual acuity standard, in New York State a full 
view mirror must be used, and in Maryland and Massachusetts a 
minimum visual field is required. 

Switzerland. In the case of one-eyed persons (which includes 
those with two eyes but one of which has a visual acuity of less than 
6/60) the visual acuity must be at least 6/7.5. Goggles must be worn 
when driving an open vehicle, and they must not be allowed to be- 
come clouded by frost and fog. It is also demanded that the applicant 
suffer no other disablement that would impair his driving ability. 
He is only given a license to drive a private vehicle (Schwartz, 1939). 


Suggested Visual Standards 


Various attempts have been made, mainly in America, to formulate 
visual requirements for one-eyed drivers, but there is little con- 
formity between the different sources. 


Unrestricted Restricted 
License License 
Visual Visual Visual Visual 
Sources Acuity Field Acuity Field 
Lauer (1940) 6/9 - - - Suggests that license 
should be restricted 
to daylight hours 
and speeds below 
30 MPH. 
Mason (1935) 6/9 — — _ 
Sherman (1937) - - 6/12 — Daylight driving 
only. 
A.A.M.V.A. (1945) 6/12 - 6/2. — Usually restricted to 


daylight driving. 
Worse than 6/21, 
special evaluation. 

















208 TRAFFIC QUARTERLY 


Unrestricted Restricted 
License License 
Visual Visual Visual Visual 
Sources Acuity Field Acuity Field 
Berens and Zuckerman _ — 6/9 120° (80° temporally and 
(1946) 40° nasally) Speed 


limited to 40 MPH 
by day and go MPH 
by night. 


6/9 80° (50° temporally and 
go° nasally) Speed 
limited to 25 MPH 
by day and zo MPH 
by night. 


A.O.A. (1949) 6/7.5 140° - = Refer all others to 
specialist. If no im- 
provement possible, 

no license issued. 


Other people have expressed opinions on the advisability of 
granting driving licenses to one-eyed people. Minton (1945b) sees 
no reason why one-eyed persons should not drive, although they do 
not fulfill his visual standards for drivers (Minton, 19454). Mason 
(1935) considers that they represent only a slightly increased risk if 
they use an additional mirror on their blind side. Dunlop (1945), 
on the other hand, believes that binocular vision is an essential re- 
quirement for driving. It has also been suggested that if one-eyed 
people are to be allowed to drive, no license should be issued for 
six months after the loss of an eye (De Silva et al. 1938). This was 
also proposed by the Swiss Ophthalmological Society but was never 
actually adopted (Schwartz, 1939). 


Summary 


In considering one-eyed persons as drivers, one must include those 
who, although having two eyes, have only one with effective vision. 
This may constitute the most important group. 

It has been generally concluded that a one-eyed person is handi- 
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capped as far as driving is concerned because of his restricted visual 
fields and decreased accuracy of depth perception, particularly when 
visibility is poor. There is however not much evidence that this 
renders him more liable to have accidents, although this does not 
presuppose that this is not the case. 

Nobody has suggested that a one-eyed person should not be 
granted a license to drive a car, although the presence of another 
disability which might further interfere with his driving has been 
considered an absolute bar. Various authorities have proposed that 
certain restrictions should be imposed. These concern the type of 
vehicle driven, the speed at which it is driven and the time of day. 

It has also been pointed out that a person can achieve by active 
training considerable compensation for the loss of an eye. Thus, 
depth perception can be made more accurate by experience in using 
to the full available external cues; the visual fields can be widened 
by movements of the head from side to side. Since this takes time, 
it has been proposed that some months should elapse before a license 
is granted to a person after the loss of an eye. Further compensation 
can be afforded by the use of an additional mirror, placed so that it 
brings into the field of view objects on the blind side. 

The importance of protecting the remaining eye from injury has 
been emphasized. For this purpose, goggles should be worn. These 
must be of the full-view type, otherwise the field of vision will be 
further restricted by the frames. ‘The same advice has been given to 
those who wear glasses. 
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Some World Traffic Problems 


ROBERT O. SWAIN, JOHN PLUM AND FRANCIS TWISS 


Mr. Swain, Mr. Plum and Mr. Twiss are Executive Director, Direc- 
tor of Information and Director of Engineering respectively, of 
International Road Federation, a service organization for forty- 
three good roads associations throughout the world. Mr. Swain was 
previously with the Texas Highway Department. Before joining 
IRF in 1948, he conducted transport surveys in Germany and 
Greece. Mr. Plum came to the Federation from the Washington 
Times-Herald where he served as business editor. Mr. Twiss, for- 
merly with the engineering department of the City of Hartford, 
came to the Federation from the U. S. Chamber of Commerce. 
Internationai Road Federation is a transport consultant to the 
United Nations and a cooperating agency of the Organization of 
American States and the Organization for European Economic 
Cooperation. Offices of the Federation are maintained in London, 
Washington and Paris. 


RAFFIC congestion has become a universal problem that may 

be defined in any of the more than 2,500 languages in use today. 
The meaning, however, will vary according to the composition of 
traffic in each area of the world. 

There is a basic similarity in corrective theories but their appli- 
cation must necessarily differ. The successful remedy for a particular 
problem in one country may not be valid in another country 
although in many cases a modification of the original measure may 
prove effective. 

Paradoxically, traffic congestion is often more exasperating and 
confusing in larger cities of some countries where the overall ratio 
of people to motor vehicles is exceptionally high. Frequently one 
finds it more expedient to leave his cab in the heart of Bogota, Bom- 
bay, or Colombo and walk several blocks to his destination. It is a 
lot faster and much easier on the blood pressure. 

International Road Federation, which since its beginning in 1948 
has recognized the importance of traffic engineering abroad, gives 
nearly as much emphasis in its fellowship program to the training 
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of traffic engineers as it does to the training of graduate highway 
engineers. The wisdom of this policy has been proved many times 
and in several instances has led directly to expanded highway de- 
velopment. There is an attitude much too prevalent outside the 
United States which reasons that more and better roads only create 
more congestion and therefore are not desirable. 

One of the best illustrations of this point is a Western Hemis- 
phere country where shortly after the organizing of a good roads 
association, a luncheon was given by the association for the President 
of the Republic. 

The President was attentive in listening to the benefits that good 
roads would bring the country, and enthusiastically offered his co- 
operation in obtaining them. All seemed well until the President, 
leaving the meeting in his official car with two members of the asso- 
ciation, was caught in a traffic jam in the downtown business district. 

His mood changed when vexatious delays shattered his patience 
and he exclaimed there were already too many automobiles on the 
streets and that it would be ridiculous to encourage greater over- 
crowding by building more roads. 

While this was a setback to the association, it prompted imme- 
diate action to alleviate the cause of the Presidential attitude so that 
he would be more receptive to planning a program for extension and 
improvement of the highway system. Their first problem was to help 
solve the traffic muddle in the capital city, which they did by initiat- 
ing training opportunities for traffic engineers and traffic police. 

In cooperation with IRF, three men were selected to go to the 
United States; one, a police officer, to attend the Traffic Institute at 
Northwestern University, one, a highway engineer, to take advanced 
university courses, and the third, to observe public transportation 
systems in Washington, New York and other large cities. 


World’s Most Congested Roads 


These men, who have been followed to the United States by others, 
have long since returned home t6 organize a better traffic system in 
their home city while contributing to a training program for police 
and city traffic personnel. Meanwhile, the country is in the third 
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year of one of the most ambitious highway development programs 
in the Western Hemisphere and the road association has received the 
full cooperation of two administrations, that of the former President 
who attended the luncheon and his successor, the present chief ex- 
ecutive of the Republic. 

People in the United States are inclined to think that, because 
we have 70 per cent of the world’s total of motor vehicles, we have the 
greatest traffic problems. This is not necessarily true. The traffic 
problem is not proportional to the number of motor vehicles in a 
country, nor is it always the main reason for it. Traffic congestion 
existed long before the automobile was invented. (See cut of Fleet 
Street). 

Vilje Rinne, of the Finnish Road Federation, on a recent visit to 
the United States, told the New York Times that traffic troubles of 
Finland’s capital city, Helsinki, correspond to those of Manhattan. 

According to its own traffic authorities, Britain “unquestionably” 
possesses the most congested roads in the world. Britain has yet to 
build its first modern expressway. At present, average speeds outside 
towns in Britain are about 16 miles an hour for heavy vehicles, 
24 for light commercial trucks, and 28 for passenger cars. In central 
London the average speed of all motor vehicles is less than 12 miles 
an hour. 

One instance of the consequences resulting from such a system, 
cited in Parliament, occurred during the war. A battleship was being 
built on the Tyne. In Barrow-in-Furness they had facilities for build- 
ing a great casting, an integral part of the battleship, which took 
many months to make. 

The casting when completed had to be transported across country 
to New Castle. There are two roads which cross the north of Eng- 
land. The more modern of the two was too narrow. The older one, 
built by General Wade at the time of the Jacobite Rebellion, was a 
little wider but it was not wide enough. 

The result was that the casting had to be shipped through the 
English Channel. Just as the ship carrying it was passing the Isle of 
Wight, a lone German raider dropped a bomb, hit the vessel and 
sank it at once. The casting was lost and a further period of twelve 
to eighteen months had to be spent in making a new one. 
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India, with nearly the largest population of any country, is con- 
centrated in an area roughly 40 percent the size of the United States. 
Only one-third of its 240,000 miles of roads are all-weather. Although 
there are only 300,000 motor vehicles—one for every 1,190 persons— 
there are more than 8,000,000 bullock carts, which, in addition to 
doing irreparable damage to the road surface with their narrow- 
rimmed wheels, mingle in with the teeming humans and sacred 
animals hopelessly jamming the inadequate roads and streets of the 
cities and villages. 


Pedestrians in the Streets 


Perhaps the chief difference in the world traffic muddle is that in the 
United States it is common over most of the country and involves 
the motor vehicle solely. In many other countries it is concentrated 
in the metropolitan areas and involves not only the motor vehicle, 
but cycles, carts and other conveyances as well as animals and often 
humans. 

One ordinarily would discount the factor of congestion created 
on city streets by humans, who in this country follow an orderly pat- 
tern on sidewalks and generally cross the path of vehicular traffic at 
controlled points and intersections. 

The recent New York bus strike causing large numbers of persons 
to substitute walking for riding and overflow into some of the streets, 
illustrates to some extent the problem that many large cities are con- 
fronted with in parts of Asia, Africa, the Middle East and in Latin 
America where often public transportation facilities are inadequate 
or virtually non-existent. 

This condition is magnified by narrow, winding streets and nar- 
rower sidewalks or no sidewalks at all. In some cities of these coun- 
tries a large proportion of the sidewalks permit only single file pas- 
sage. When two people meet going in opposite directions, one must 
step into the street. Heavy pedestrian traffic under such conditions 
makes it necessary to use the street continuously for this purpose. 

Hundreds of people walking in the streets slow vehicular traffic 
to a snail’s pace maintained only by constantly honking a clear way 
ahead, or where horn-honking is prohibited as it is in certain Latin 
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American countries, by repeated rapping of the fist on the outside 
door of the car. 

Bogota, Colombia is a good example of this condition. There is 
one street in particular in the center of the city that is completely 
jammed with pedestrians throughout the day. It is impossible for 
automobiles to move through this street and once every hour, to 
prevent possible disturbances from impulsive crowd reaction, police 
regulations require the movement of a bus over the street to break 
up the milling jam of pedestrians. The pedestrians overflow into 
practically all of the downtown streets of the city, and with pack 
animals and carts, contribute to an acute problem which would be 
serious even if motor vehicles only were involved. 

Widespread ownership of bicycles and motorbikes in Europe pre- 
sents traffic authorities there with special problems. The large num- 
ber of such vehicles in most European countries requires cycle tracks 
separate both from motor vehicles and pedestrians. Western Ger- 
many, for example, has 1,287,000 motorbikes compared to 748,000 
motor vehicles. 

The root of much of the world’s troubles today, and conversely 
the solution to many of these troubles, is transportation. Because of 
the modern miracles of transportation and communications people 
everywhere are aware of what others have or have not. 

This sudden spread of enlightenment, according to students of 
the subject, has aroused much envy, jealousy and greed. The result 
is radical dissatisfaction with things as they are, and a determination 
by the underdeveloped peoples to do everything possible to develop 
their own natural and human resources. 

Good distribution is the keystone to this development, and high- 
ways and highway transportation its pillars. While all forms of com- 
munications may complement each other, highway transport is the 
most flexible and economic and road construction has the advantage 
of requiring relatively little foreign exchange. 

It is significant that the value of good highways and expeditious 
movement of traffic on them was never overlooked by a dictator in 
accelerating economic development, beginning with the Caesars, 
down the line to Napoleon, Hitler and Mussolini. 
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Encouraging Signs 


There are encouraging signs in many countries that this fact is be- 
coming more widely recognized and that definite steps are being 
taken to correct highway and highway-traffic deficiencies. Since this 
article is concerned principally with congestion, it may be of interest 
to point out some of the outstanding measures being taken in various 
parts of the world to improve traffic movement. 

Temporary relief, such as channelization, one-way streets, traffic 
signals and parking meters, is being supplemented by construction of 
modern, permanent type facilites. Much of the progress which has 
been achieved in large part may be attributed to a growing inter- 
national cooperation in the field of highway traffic engineering. 

It should be stressed, however, that traffic engineering has fol- 
lowed a course of development over several decades and that it is 
not an exclusive product of the present generation, although the 
term itself is of relatively recent origin. 

William Phelps Eno is one of the best examples of leaders in this 
field a generation ago. His personal campaigns to improve traffic 
conditions in New York and the capitals of Europe were the fore- 
runner of today’s drive to “Get America Out of the Muddle.”’ 

The typical American tourist never fails to comment with 
apparent alarm on the propensities of the Parisian for speed when 
he gets behind the wheel of an automobile. This Parisian trait may 
in some way be traced to the work of William Phelps Eno, for it was 
he who helped make possible the rapid movement of traffic on the 
Champs Elysees—Paris’s main street and frequently called by GIs 
the world’s foremost racetrack—and other Parisian streets by three 
innovations as far back as 1912. 

Some of these improvements, which are found on the Champs 
Elysees, are Rond Point (round point), a rotary designed in 1912 
and installed in 1927; safety islands for pedestrians in use since 1912, 
and parking regulations which include location of taxi stands in the 
center of the Champs Elysees and on all of the wider boulevards since 
1927. They represent three of the basic elements of traffic engineer- 
ing—planning, geometric design and vehicle operation—and con- 
tribute to a swift but safe movement of motor vehicles. 
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France, which gives ready acceptance to new ideas for better 
traffic movement, has had superb main roads since the time of 
Napoleon I. The country’s road system is among the best in the 
world, particularly the routes nationales along which it is possible 
today to maintain constant high cruising speeds for many miles at a 
time. 

The French, who accomplished little new construction between 
the two world wars, nevertheless made many improvements on their 
main highways, such as straightening and superelevating curves, 
widening narrow sections, relocating twisting streiches and by- 
passing villages. 


Seven Countries Agree to Highway Plan 


Since the last war, French engineers have recognized the present and 
future need for express highways and in fact have built an outstand- 
ing example in L’Autoroute de L’Ouest near Paris. The country 
has been one of the leaders for a modern international European 
highway network and a channel tunnel to encourage development 
of highway transportation between Great Britain and Continental 
European countries. 

At least seven countries have agreed to conventions for construct- 
ing the international European highway system. Construction was 
started last year on the Mont Blanc tunnel, which when completed 
will remove a formidable barrier to highway communications be- 
tween Italy and the other parts of Europe. France early in 1952 
passed legislation to raise special funds for modernization of its high- 
way system, while, at the same time, considering the feasibility of 
constructing several underground roads to relieve traffic congestion 
in Paris. 

There is some thinking along the same lines for underground 
roads in Britain, although no earnest attempt has been made to de- 
sign such a system. Proponents of the underground roads point out 
that a system of this nature, with its own underground parking 
spaces, would possibly be more economical than the construction of 
a really adequate system of surface highways in a built-up city, in- 
volving the destruction of costly office buildings and other properties. 
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London: Fleet Street Traffic Jam Sixty Years Ago—Before the Motor Age 














Paris: Rond Point des Champs-Elysées (1953) 





Brazil: Clover where old road joins the new at Santa Cruz on 
the new Rodovia Presidente Dutra, between Rio and Sao Paulo. 
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Western Germany is continuing to extend its system of Auto- 
bahen which already crisscrosses the country. Its best features include 
standardized alignment, elimination of cross-traffic and separation 
of opposing lanes of traffic, parking strips, visibility on curves and 
hills and architecturally controlled but non-uniform design of 
bridges and service buildings. Advertisements, moreover, are for- 
bidden anywhere near the roads. The greatest criticism of this 
splendid system of highways is the monotony it creates in the driver 
which tends to dull his driving sensibilities. 

Sweden, a pioneer of what is known in Europe as the flyover 
crossing and what we calla grade separation, has a road system which 
includes such modern features as elevated highways, rotaries and 
many miles of cycle tracks. Subsurface roads are being constructed 
in Stockholm which can boast of some of the world’s better examples 
of advanced traffic facilities. 

Stockholm’s recently completed bus terminal is comparable on a 
smaller scale to the Port of New York Authority's new bus terminal. 
The elevated rotary in the Johanneshov section provides an inter- 
change above a railroad yard. One of the worst traffic bottlenecks in 
Europe was eliminated in the Slussen area of Stockholm where a 
cloverleaf channels interisland traffic on three levels. In Goteborg, 
south Sweden, an urban elevated highway carries both street cars 
and motor vehicles above a crowded section of this seaport town. 

Denmark has an ambitious program of road construction planned 
in 1937, now in progress. It comprises three expressways, which 
English-speaking Europeans call motorways, to be built on the 
American and German pattern. Opposing lanes of traffic, called twin 
carriageways, will be divided by a median strip and cross traffic 
eliminated. 

Italy is one of the first countries in the world to build express 
type highways although they lacked many of the features of modern 
expressways, such as controlled access, division of opposing traffic 
and elimination of cross traffic. The first autostrade was completed 
in 1925, and the system was gradually extended until the principal 
cities and ports were linked by autostrade. 

The Italian government is now modernizing its extensive road 
system and has started construction on three of some eight new 
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autostrade which will have advanced engineering design. By the end 
of 1960 all state roads and many provincial roads will be modernized 
in surface and alignment. Meantime, about one-third of a modern 
multi-lane, divided ring road has been completed around Rome. 

Similar ring roads, it may be pointed out, are either under con- 
struction or in the planning stage in other large cities of Europe. 
Most of the highway traffic in Europe is limited to 30 miles or less 
outside of the cities and ring roads, it has beea found, are more prac- 
tical as a rule than by-passes. 

The Netherlands, Belgium and other European countries are 
also working on programs for installation of permanent facilities 
for highway traffic movement. Outside of Western Europe, the 
United States and Canada, however, the primary concern of coun- 
tries is to build up their highway systems since many are at a stage in 
highway development that we were some thirty years ago. 

Notable exceptions are large cities, such as Buenos Aires, Rio, 
Sao Paulo, Caracas, Manila and others including Mexico City and a 
few of the large Mexican cities where heavy motor traffic had made 
it necessary to adopt advanced engineering remedies. 

Argentina has one of the best highway systems in Latin America, 
and its capital, Buenos Aires, has adopted some of the most daring 
measures to solve its traffic tangle. Yet, as in other countries, 
Argentina has a limited and inadequate highway system and Buenos 
Aires a serious traffic problem. Some may recall how Life magazine 
a few years ago dramatized this situation in describing a traffic jam 
in the city which took three days to clear up. 

The country has built four- and six-lane divided highways to 
facilitate traffic between Buenos Aires and its principal suburbs and 
it is now in the process of building a few modern express highways 
to connect important producing and industrial areas with the capital. 
Buenos Aires demolished a large part of the old city to make room 
for the magnificient Avenida g de Julio, an expansive, multi-lane 
boulevard divided by a generous strip of park planted in trees and 
shrubs. 

Brazil, with a land area larger than the United States, has a total 
of approximately 1,000 miles of paved roads. Many of the interior 
areas have merely trails or no roads at all. The country is endeavor- 
ing to bring its highway system up to all-weather standards while 
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extending it into the inland sectors. Nevertheless, immediate 
remedies are necessary for the traffic problems of huge, modern 
cities like Rio de Janeiro and Sao Paulo. 

These two cities, about 300 miles apart, were connected for the 
first time by an all-weather road in 1950. This is the President Dutra 
Highway, an express type road part of which in built-up sections is 
divided by a median strip and cross-traffic is diverted by overpasses. 
Another modern highway has been partly opened between Sao 
Paulo and Santos, the principal coffee port of the world. This high- 
way, a toll road, has advanced engineering features which compare 
with the best in the world. 

Rio itself is extending a wide, eight-lane boulevard through the 
heart of the business section. This avenue is flanked on each side by 
two additional lanes for service vehicles and parking. The service 
roads are separated from the main traffic stream by ten-foot wide 
strips from intersection to intersection. 

Venezuela has accelerated its highway construction and is now 
building one of the most remarkable highway engineering projects 
in the world. This is the spectacular mountain expressway now 
under construction between Caracas, the capital, and La Guaira, 
the main seaport. Bold measures are also required to relieve the 
capital’s incredible traffic congestion. One such step is the recently 
completed Avenida Bolivar for which properties on a one-mile long 
strip through the heart of the city were razed and a multi-lane three- 
level highway installation made. One level is for through-traffic, one 
for intersectional or local traffic and the third and lowest level for 
parking—capacity 1,500 cars. 

Mexico has made remarkable progress in developing an exten- 
sive system of first-class primary and secondary roads. Three of the 
outstanding examples of the former are the roads connecting Mexico 
City with the United States at Laredo, El Paso and Nogales, the last 
mentioned still under construction but about go percent completed. 
This country has built not one road but a system of roads in its Pan 
American Highway section which is completely paved to within a 
few miles of the Guatemalan frontier. It should be noted in tribute 
to Mexico that its Pan American Highway system has been built 
without outside technical assistance or U. S. grants. 

Mexico opened a four-lane express toll highway between Mexico 
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City and Cuernavaca last December. Mexico City’s redesign of its 
main circle, the Glorieta Diana Cazadora, has attracted the attention 
of French engineers who are considering a rerouting of the traffic 
pattern around the famous Place de 1’Etoile in Paris. Three of 
Mexico City’s principal avenues, the Paseo de la Reforma, the 
Avenida del Bosque and the Calzada de ‘Tacubaya, converge on the 
Glorieta. In redesigning the traffic flow, Mexican engineers installed 
signal lights and channeled the heaviest traffic directly through the 
circle. 

The most widely used traffic engineering technique in Latin 
America is the one-way street. The entire downtown areas of some 
of the cities have been converted to this system. 


Conclusion 


In concluding this article, reference should be made to frontier 
barriers which impede traffic movement between nations. ‘The Inter- 
national Road Federation, the United Nations, the Organization of 
American States, the Federation of Inter-American Automobile 
Clubs and other similar bodies have been cooperating on this prob- 
lem. Unusually fine progress has been made by the United Nations 
in effecting agreements between the European countries for con- 
struction, modernization, maintenance and integration of interna- 
tional roads. 

Seven countries, as noted earlier, have agreed to conventions 
establishing standards of construction and operation of traffic over 
such a system and a big step has been made toward uniformity of 
border procedures for entry and exit of highway traffic. At the same 
time, an IRF proposal for a European International Fund for con- 
struction, maintenance and operation of these roads has received 
favorable response. 

Progress is being made also in standardizing signs and signals, 
licensing, and other regulations which affect the operation of motor 
vehicles. 

In reviewing some of the highway and highway-traffic problems 
confronting nearly every country in the world today, it is encourag- 
ing to note the remedies being advanced and applied to solve them. 
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Every motorist, it should be added, is a potential traffic expert 
whose interest and support should not only be respected but solicited 
in any traffic improvement program. The motoring public provides 
a good cross section of opinion for evaluating a traffic condition and 
a powerful influence for its correction. 

The activities of International Road Federation and its allied 
national organizations are predicated on this principle, as were the 
early good roads campaigns of this and European countries and, 


currently, the campaign now underway to “Get America Out of the 
Muddle.”’ 











Amarillo’s Operation Traffic 
C. HAROLD MILLER AND A. G. ATKIN 


Mr. Miller, a B.S. in civil engineering, worked for two years in the 
civil engineer’s office in Oklahoma City. He was graduated from the 
Bureau of Highway Traffic, Yale University, in 1951, and in June 
became traffic engineer in Amarillo, Texas. He is a member of the 
American Society of Civil Engineers, the Institute of Traffic Engi- 
neers, and the International Municipal Signal System. This article 
was prepared in collaboration with Mr, A. G. Atkin, who is the di- 
rector of public relations of the Amarillo Chamber of Commerce. 


N THE late 1800's, with the establishment of a railhead by the 

Fort Worthand Denver City Railroad, Amarillo, Texas was born. 
In those first days it was not uncommon for several thousand cattle 
to be driven down the main street to be loaded on trains for their 
journey to the eastern market. Hence, Amarillo’s first traffic problem. 

By 1926 vehicular traffic had become so congested that the City 
Commission installed span wire, four-way, three-section traffic signals 
at key intersections in the downtown area, all operated by one central 
controller located in the fire department dispatcher’s office. Regula- 
tory signs were purchased, very often on the basis of low bid, without 
any thought of standardization or conformity with suggested na- 
tional standards. 

In the official 1940 cenusus, Amarillo’s population was 51,656, 
and in 1950, 74,246. The unofficial census of 1953 credits the city 
with slightly more than 100,000 persons. In a recent report by a well 
known consulting industrial engineer and business economist in 
Dallas, Texas,’ it was predicted that the population of Amarillo 
would reach 176,828 by 1980. 

The increase in population has, as in every other city, brought 
about an even greater increase in vehicular registration. In the six- 
year period between 1945 and 1951, the city’s vehicular registration 


1 Technical Survey Portraying Distribution of Population, Trends and Growth of Texas’ 


Cities, Towns and Counties from 1900 to 1950, With Projections to 1980, as of Sept. 1, 1952. 
Burt C. Blanton, Dallas, Texas. 
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increased 116 percent. At the same time, no new facilities for hand- 
ling this additional traffic were completed. 

However, the City Commission in 1950 became most conscious 
of the rapidly developing problem and began to take necessary steps 
to meet it. Several arterial streets were selected to be improved by the 
city, including the opening of one new arterial to the fast developing 
residential area to the southwest. This project included the con- 
struction of a grade-separation over one of the four railroads which 
encase the central business district on two sides. The City Commis- 
sion sought and received aid from the State Highway Department 
in rebuilding the United States highways that enter the city from 
five directions. 

Completed recently, by joint effort of the city and state, is a new 
four-lane divided arterial from the southeast, US Highway 287, the 
Dallas-Fort Worth highway; from the southwest US Highways 87 
and 60 have been widened from two to four lanes; under contract is 
a four-lane divided by-pass for US Highway 66 through the north- 
ern section of the city from the east city limits to the west city limits. 
This project when completed should greatly reduce congestion in 
the central business district, as origin and destination surveys indi- 
cate a very heavy volume of through-traffic on this highway. 

Planned by the State Highway Department is the widening and 
resurfacing of US Highway 87 from the north city limits to the 
central business district. All these joint city and state projects will 
upon completion aid materially in speeding the flow of traffic from 
the city limits to the central business district, but in the latter area 
another approach must be taken. 


City’s First Traffic Engineer in 1951 


In January, 1951, the City Commission, in addition to its own plan- 
ning of arterial streets, decided to try another approach to solving 
the traffic problem. A survey of the traffic engineering functions dis- 
closed five departments and the city manager all contributing to the 
ultimate solution. As from the days of the first signal installations, 
signals were still being erected mainly on request and opinion. Stop 
signs and other devices were placed in the same manner. The City 
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Commission decided to localize the responsibility in one department 
and, in March, 1951, an ordinance was passed creating a Traffic Engi- 
neering Department, and the city manager authorized to employ a 
trained traffic engineer. 

In June, 1951, the City of Amarillo hired its first traffic engineer. 
After considerable study of departments in larger cities and to 
achieve maximum efficiency, it was decided to organize the depart- 
ment in a manner to include line functions as well as staff functions. 
Figure 1 shows the organization of Amarillo’s traffic engineering de- 
partment. It will be noted that the department is of equal stature 
with other major departments of the city, and that as the city con- 
tinues to enjoy growth, the traffic engineering department can be ex- 
panded to keep pace. 

With the employment of personnel necessary to staff the depart- 
ment, it was nécessary to decide in what manner traffic problems 
should be attacked. The city faced a major congestion problem in the 
central business district. All streets except the one main north-south 
street, Polk Street, were only wide enough for three moving lanes 
with parking permitted on both sides. Off-street parking was most 
inadequate. The accident rate was high and climbing higher. And 
of most concern to the traffic engineer, factual data were non-existent. 
After conferences with the city manager and the City Commission, 
it was decided to give priority to the congestion problem, with the 
hope of thereby reducing the rate of accidents. The parking problem 
was left unattended except for the action of private individuals. 


Modernizing the Signal System 


As a first step, the collection of volume, delay, and other congestion 
data was begun. A survey of all control devices revealed that the 
signal system was most obsolete. In the central business district all 
fifty-four controlled intersections were still operating from the same 
central controller in the central fire station. Although the city had 
shown surprising foresight in purchasing newer equipment, its use 
was not what it could have been. For several years synchronous type 
controllers had been purchased and used exclusively in several sub- 
urban areas, but the timing was very arbitrary and none of the equip- 











id 


AMARILLO’S OPERATION TRAFFIC 227 


ment was interconnected for progressive movement despite the fact 
that many adjacent intersections were signalized. All signals were 
still being installed span wire, although the more recent installations 
utilized sectional signals with the idea of eventually converting to 
corner post. 
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After a study of the entire signal system—central business district, 
suburban, and isolated—it was recommended to the City Commis- 
sion that a complete new system be installed in the central business 
district, that the older equipment in the suburban and isolated inter- 
sections be replaced with more flexible equipment, and that all 
suburban equipment be interconnected for progressive movement. 
It was further recommended that all signals in the central business 
district and suburban area be converted to corner post, and span wire 
double indications be installed on all high speed arterial approaches. 
This recommendation was presented in two proposals: one, as a stage 
construction project over a ten-year period, using budget funds; the 
other, a lump sum project to be financed by a bond issue. The City 
Commission selected the second plan and included the item in a 
forthcoming bond election. Three hundred thousand dollars was 
approved for the project by Amarillo voters in December, 1951. 
Planning for the project began immediately. 

Traffic signals were not the only phase of the problem under in- 
vestigation. An inventory of signs revealed more than 1220 stop signs 
in the city, all needing maintenance, and all below desirable size 
(18 inches). Some were not reflectorized. The city was still buying 
signs and, as in the case of signals, attempting to stay within accept- 
able standards of recent years. However, many homemade signs still 
remained from earlier years. To clarify the city’s position and policy, 
the City Commission adopted the Uniform Sign Manual.” In the 
newly organized and equipped sign shop, work commenced imme- 
diately to bring all street signing up to current standards. Many stop 
signs were removed from intersections not warranting them. Over- 
size (30 and 36 inch) stop signs were placed at intersections where 
accident records indicated their need. The 24-inch stop sign became 
the minimum standard on major streets and the old 18-inch sign was 
relegated to use on less important through-streets. It was not eco- 
nomically feasible to discard 1200 of these signs. Old non-standard 
parking signs were replaced with new standard signs. 

As an experiment, the “Yield Right Of Way’” sign was installed 


2 Manual on Uniform Control Devices for Streets and Highways, American Association of 
State Highway Officials, 1948. 

8 Traffic Quarterly, Eno Foundation for Highway Safety, Paul W. Rice, Pg. 51, January 
1952. 
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at ten intersections and the results were most surprising. To date, 
not one accident has been reported at any one of these intersections. 
Public acceptance has been extremely good. 

During the first year of the traffic engineering department’s 
operation, $12,000 was spent in the manufacture and maintenance 
of signs. In the present year, $8,000 will be spent. Currently, the city 
is manufacturing all signs except the street name signs, a very high 
type reflectorized sign which would require considerable capital out- 
lay before manufacture could be commenced. As the city had 2800 
of these signs erected at the time the traffic engineering department 
was organized, it is desirable to continue the same design for unifor- 
mity reasons. Therefore all signs needed in the new additions are 
purchased from a local firm. It is planned eventually to re-design the 
sign so that it can be manufactured in the city sign shop with a 
minimum capital outlay and still conform with the original ap- 
pearance. 

Formerly the only street marking in the city was on the twelve 
blocks of Polk Street in the central business district and on school 
crosswalks. This was due, in part, to the extreme difficulty of street- 
marking in the central business district. Over eighty percent of the 
streets in this area are of glazed brick, which makes it practically im- 
possible to keep paint down. Despite this, however, an extensive pro- 
gram of street-marking was undertaken and all streets in the central 
business district were laned, as well as approaches to all signalized 
intersections in the suburban and isolated areas. Tests were con- 
ducted with both paint and plastic buttons. Although satisfactory 
results were obtained on asphalt, no paint was found that would stay 
on brick. This extensive lane-marking is paying dividends in more 
efficient use of street widths. 

In its first three months, the traffic engineering department had 
accumulated sufficient data to indicate a definite need for one-way 
streets in the central business district. However, it was doubtful 
whether the proposal would meet with favorable response, and too, 
it was possible that another solution might work. It was then decided 
to try a system of unbalanced flow streets. 
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Unbalanced Flow Reduces Congestion 


Since Polk Street is the main street and wide enough for four lanes, 
the streets on each side were marked for unbalanced flow; Taylor, on 
the east side, having two lanes south and one north, and Tyler on the 
west, just the opposite with two lanes north and one south. Because 
of the volume of traffic on Tyler, Harrison Street, one block farther 
west, was also included in the system, having two lanes for south- 
bound traffic and one for north. 

Of course the intent was to build the advantages of the one-way 
system into the area without the restrictive disadvantage of one-ways. 
Preliminary directional volume studies were essential in planning 
the system. Lane markings, (Figure 2) were two yellow lines as the 
barrier between opposite directions of flow, and a single white line 
for the lane-line on the major direction of flow. This was supple- 
mented by arrow pavement markings in each lane showing the cor- 
rect direction of travel for that lane. 

Excellent advance publicity by both the city’s newspapers and 
its four radio stations successfully informed the motoring public 
about the new plan with the result that no serious trouble was en- 
countered when the change was made from normal street operation 
to the unbalanced flow arrangement. Immediate benefits were noted. 
Congestion decreased and volume on all three streets marked for 
unbalanced flow increased from 15, to 20 percent. This of course 
materially reduced the congestion on Polk Street. 

This system was continued into the winter of 1951-52 despite the 
difficult, and at times almost impossible, task of keeping the lanes 
marked. However, by February of 1952, the plan was losing much 
of its initial advantage. Winter weather made marking of brick streets 
even more difficult. The police department incurred a serious per- 
sonnel shortage which made enforcement of double parking regula- 
tions impossible. This, together with additional factual data now 
available, led to the recommendation that the three streets, Taylor, 
Tyler and Harrison, be declared one-way, with the direction of flow 
the same as the major direction of flow during the time they were 
part of the unbalanced system. ‘The City Commission approved the 
recommendation without any objection from the general public, and 
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the streets became one-way in March, 1952. Again, the newspapers 
and radio stations gave excellent publicity to the change so that on 
the first day of operation, despite the fact that weather made di- 
rectional enforcement practically impossible, no major difficulty was 
encountered. (Figure 3.) 


Changing to One-Way Streets 


Two months later an east-west one-way couple was installed crossing 
the heart of the central business district. This delay was felt necessary 
to permit motorists to adjust their driving habits to conform with 
one-way streets, and to prevent the confusion that sometimes accom- 
panies too many major changes in driving habits within a short time. 
This latest addition of one-way streets, also highly publicized by the 
press and radio, enjoys complete public acceptance. The motoring 
public’s acceptance and use of the facilities have greatly reduced 
congestion, although over-all volume in the central business district 
is up 15 percent since one-way streets were introduced. 

To handle the lane marking on one-way streets, as well as Polk 
Street, all brick sections have been marked with a permanent type 
plastic marker. Further expansion of this type of marking is planned 
for the near future. Paint is still used on the asphalt sections and will 
continue to be unless a more economical marking can be found. 

Although the traffic engineering department was established by 
ordinance, its duties were not. A review of existing traffic ordinances 
revealed, as is the case in many cities, that they just grew with the 
city. Many were obsolete and others contradictory. With the help of 
the city attorney and corporation court judge, the Model Traffic 
Ordinance‘ was modified to the needs of Amarillo, and passed by the 
City Commission. This ordinance included the first one-way street 
designation. Another feature incorporated in the ordinance was a 
series of regulations governing angle parking, and setting forth mini- 
mum regulations permitting such parking. 

The traffic engineer was instructed to review, over a period of 
time, all existing angle parking, remove all that did not conform with 


4 The Model Traffic Ordinance, U. S. Government Printing Office, 1946. 
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the new standard, and to secure compliance with the standard before 
permitting additional angle parking in the future. This program is 
still being carried out. The results were noticeable almost immedi- 
ately; all angle parking on arterial streets not meeting the minimum 
requirements, as well as that in the central business district, was 
eliminated as quickly as signs could be erected. The flow of traffic was 
aided immensely and the rate of accidents reduced. 

Also incorporated in the traffic ordinance was a system of through- 
streets. In main, it merely recognized current usage. However, a few 
additions were made and the over-all plan became more balanced. 
This also permitted better planning of stop sign use. 

Asa result of the traffic ordinance the parking meter section was 
transferred from the police department to the traffic engineering de- 
partment. At that time the city had some 1200 one-hour meters. 
Fifteen-minute meters displaced the one-hour meters around banks, 
public utilities, rail, airline and bus ticket offices and other short-time 
parking generators. Two-hour meters were installed on the fringe 
area to secure much needed curb turnover. Although abolishment 
of angle parking resulted ina 10 percent reduction in parking meters, 
revenues have risen by a similar percentage because of a rigid main- 
tenance program and good enforcement by the police department. 
In the last budget year, parking meters added $102,187.12 to the 
general fund. This year it is estimated that the gross income will 
reach $105,000 despite a further reduction in the number of meters 
by eliminating angle parking. 


New Signal System Installed 


Although spring of 1952 brought about two major changes in Ama- 
rillo traffic—the one-way system and the model ordinance—the traffic 
engineering department was even more occupied in planning a new 
signal system for the central business district and modification to the 
outlying area. With the passage of the bond issue in December, 1951, 
application was made to the federal government for critical material 
priority. Reactivation of the Amarillo Air Force Base as a jet training 
center and construction of an Atomic Energy Commission plant just 
outside of the city generated enough additional traffic to justify the 
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city’s request for these materials. The priorities board concurred and 
the go-ahead signal given. 

After considerable study it was decided that the city could, using 
its own personnel, install the equipment at less expense than it could 
contract the project. Also, that method would permit many small 
changes to be made as the project proceeded with a minimum of delay 
and expense. Two electricians were transferred to the traffic engi- 
neering department from the electrical department so that compe- 
tent personnel would be available upon completion of the project 
to continue necessary maintenance. The electrical department was 
relieved of the responsibility of the traffic signal system. Temporary 
employees were employed by the traffic engineering department for 
the job of installing conduit in outlying areas. 

The final plan for the new central business district signal system 
was completed and the contract let for materials in July, 1952. The 
latest type remote cycle control utilizing triple offset on the secondary 
controllers will be located at each of the fifty-five intersections em- 
braced in the new system. The master controller is to be located in 
the police department so that in times of extreme weather conditions, 
parades, and emergencies, or upon instruction from the traffic engi- 
neer, the cycle length can be manually adjusted from this one central 
location to best handle the flow of traffic over the entire system. 
Otherwise, the master will permit five different cycle lengths to be 
used automatically during the day to best fit the needs of the traffic. 

The master controller will also provide off-duty flashing and syn- 
chronization of secondary controllers. Included in the new system 
are a number of fire lanes extending from the central fire station. In 
the past, to move fire equipment anywhere downtown, all traffic was 
stopped regardless of the path of the equipment. In the new system, 
definite paths are planned; the fire lane to be used by the equipment 
will be green to keep traffic fluid, and all cross traffic will receive red 
indications. The length of the period of this lane is to be pre-set to 
insure a minimum of delay to the motoring public. 

Signals to be used in the new central business district system are 
four two-way, three-section, far side, per intersection. These will be 
supplemented by walk-wait signals at fifteen intersections where 
pedestrian volume warrants such installation. At intersections in- 
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volving one-way streets, which also have walk-wait signals, the un- 
necessary vehicular signals are of course eliminated. 

The old signals, which are solid, four-way, three-section, are 
being reconditioned to be used in other locations, or sold. ‘They are 
in surprisingly good condition, when it is considered they are 26 
years old. 

The existing interconnection cable is of the direct burial type and 
insufficient in size and number of conductors to be used in the new 
system. As the cost of salvage would exceed its value, it will be 
abandoned upon completion of the new signals. This makes it neces- 
sary to install all new cable. ‘This is being placed in conduit which 
will permit additional cable to be pulled in if needed later, although 
cable presently being installed provides a minimum of two extra 
conductors. 

Completion of this central business district project was initially 
scheduled for February, 1953. However, because of steel shortage, 
it will be impossible to complete it before late spring. With its com- 
pletion and proper timing, another step will have been taken to 
relieve Amarillo of traffic congestion. ‘The system will also be flexible 
enough to insure necessary timing changes for many years to come, 
and sufficient room for expansion and modification is planned to 
extend the useful life of the system even further. 


Suburban Multi-dial Controls Needed 


Studies of signalized intersections in outlying areas revealed the need 
for multi-dial control at several intersections. At the present time, 
two dial controllers are sufficient to handle the demand, but it is 
likely that three dials will be needed in the near future. Equipment 
was purchased, and currently operating are two interconnected sys- 
tems in suburban areas utilizing two-dial expandable controllers. 
Both systems are timed inbound in the morning and out in the eve- 
ning on one dial using different resets, and using the other dial for 
non-directional flow the remainder of the time. The signals at the 
locations have all been converted from span wire to far side two-way, 
three-section. Also installed at four isolated intersections are two dial 
expandable controllers to handle peak and off-peak volumes. These 
too will be expanded to three dials when the necessity arises. 
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One other system in a suburban area has been interconnected and 
converted to corner post signals. The controllers for this system are 
single dial synchronized which have been in use for several years. 
It is planned to convert these single dial signal reset controllers to 
single dial triple reset to handle the directional flow evidenced in 
the system. The volume is not of sufficient magnitude to justify the 
installation of mutli-dial controllers, but the directional flow is most 
pronounced. 

Yet to be accomplished, during the planned signalization pro- 
gram in the outlying areas, is the interconnection of three more 
groups of signals, one group being multi-dial on US Highway 66 by- 
pass mentioned earlier; completion of double indication signal in- 
stallation on high speed arterial approaches, utilizing the old solid 
section signals from the central business district; installation of 
pedestrian control signals around schools located on through-streets; 
and contruction of several portable signals out of salvage material 
from the old downtown system, to be used around the Tri-State Fair 
Grounds, baseball park, football stadium, and other temporary gen- 
erators of traffic. 

Upon completion of the present planned signal modification, all 
signals will be double indication, either far side corner post type 
or span wire. Recently completed was a before-and-after study of the 
first span wire, double indication installation. The collision diagrams 
shown in Figure 4 show a reduction of accidents at the intersection 
of 44 percent, while reduction of rear end accidents is 67 percent. 
Results brought about on this high speed arterial street, which car- 
ries both US Highways 60 and 66 into the city from the east, cannot 
be hoped for at all intersections. However, there is no doubt as to the 
additional value of double indication over single indication. 


Street Lighting and Bus Service Improved 


Although the previously listed activities comprise the major func- 
tions of the traffic engineering department for its first year and a half, 
they do not include all the activities. Innumerable requests and com- 
plaints have been processed. A new explosive and inflammable truck 
route encircling the city has been planned and signed. An accident- 
locater file dating back to January 1, 1949 has been created and 
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brought up to date. All isolated signals have been re-timed according s 
to actual needs. e 
The traffic engineering department is not responsible for street st 








FIGURE 3 
Ct 
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system of street lighting. The Public Service Company is also coop- 
erating with a comprehensive survey of all street lighting on arterial 
streets in order to bring it all up to current standards. 

The creation of one-way streets resulted in major route and 
schedule changes for the city bus service. This was handled as a 
joint project with the local transit firm and at the same time several 
changes were effected in outlying routes to remedy normal growth 
discrepancies. Also all stops in the downtown area were converted 
to far side, and double stops found in some blocks were eliminated. 
Stops were lengthened to desirable standards, in some cases twice 
their former length. However, the over-all program resulted in no 
change in the total curb space used for bus stops. 

Detailed accident, volume, speed and other studies have been 
made during the department’s eighteen months of operation. Rou- 
tine maintenance of all devices has been organized and effected. Of 
course, the broad scope of activities would have been impossible 
without complete cooperation and approval of the city manager and 
City Commission. Their confidence in the possibilities of and need 
for the department, and its operation as a department, unquestion- 
ably will be reflected in the results yet to come. Also essential is a 
cooperative and reasonable press. To date this department could 
not ask for a more favorable press. As a result of this and other 
similar public relation activities by the department, no major 
project has met with serious objection or resentment from the 
general public. Jointly responsible also for the success of the depart- 
ment are the Chamber of Commerce, the retail merchants, civic 
clubs, and the other departments of the city government, especially 
the police department and the corporation court. Regulations with- 
out enforcement and a fair court are doomed to failure. 

The major signalization program and the arterial street program, 
when completed and in full use, will materially reduce the city’s 
congestion problem. This result of course should in turn lower the 
accident rate. These achievements, however, will merely complete 
one phase of the program undertaken with the start of the depart- 
ment. There still remains the parking problem, which is approach- 
ing the critical stage. Hence the task, early in 1953, of accumulating 
data necessary before any solution can be effected. Whether the city 
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or private industry will make the capital outlay required to create 
adequate off-street parking is yet to be decided. But one thing is 
certain, much additional off-street parking must be provided to 
insure continued growth of Amarillo. 

It is fully realized that ultimate use of present and planned 
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facilities cannot be achieved without thorough, continuing study of 
the motoring public’s habits and needs. So far the traffic engineering 
department has been engrossed in projects that were obviously 
needed and required a minimum of factual data to accomplish. To 
grow with the needs of the city and efficiently fulfill those needs pres- 
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ently evidenced, the department will continue to expand its plan- 
ning and survey activities. It definitely is believed that the accom- 
plishments of the traffic engineering department since its founding 
have proved the worth of a department of this type in cities between 
75,000 and 100,000 population. 














Organizing Community’s Support 
For Traffic Control 


EARL F. CAMPBELL 


Mr. Campbell has been since 1946 director of field organization, 
National Safety Council, Chicago, Illinois. Previously he had been 
manager of safety councils in Seattle, Washington and Portland, 
Oregon and director of safety for the State of Washington at Olym- 
pia. From 1942-46, he was director of National Safety Council 
Western Region, consisting of eleven western states, Alaska and 
Hawaii. For seven years he has been a consultant for the President's 
Highway Safety Conference, and a member of the committee on 
safety organization of that Conference, Washington, D. C. Mr. 
Campbell is a member of the American Society of Safety Engineers, 
also of the Institute of Transportation and Traffic Engineering, 
and of the Advisory Committee of the University of California. 


HE MAJOR problem confronting traffic engineers, enforce- 
ment officials, and others having official responsibility for 
traffic control is no longer one of searching out solutions, but rather 
of finding the means to apply solutions already found. This is not 
to imply that qualified experts completely agree as to what should be 
done in specific situations. But there is general agreement as to what 
is needed in the nation’s cities and states to relieve congestion and to 
reduce, permanently and substantialiy, street and highway accidents. 
No secret has been made of the solutions; they have been widely 
publicized. The recommendations of the President’s Highway Safety 
Conferences have been distributed to state and local officials through- 
out the country. The Annual Inventory of Traffic Safety Activities 
provides additional specific information each year in the analyses 
presented to cities and states. But the limited extent to which these 
recommendations have been translated into action has been dis- 
couraging to many of us who are professionally interested in the 
various phases of the problem. 
Any discussion of why progress has been slow leads inevitably 
to the conclusion that the public is insufficiently interested to sup- 
port, or in some cases even to accept needed traffic control measures. 
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“Prohibitive costs,” often listed as a major obstacle particularly in 
the case of major engineering improvements, may be interpreted 
“public apathy” in view of the astronomical costs of accidents and 
congestion. 

Yet thinking persons are not apathetic. They feel genuine con- 
cern as the accident toll mounts and urban congestion increases its 
strangling effects. Many of these people agree that something must 
be done. Among them are those who can do a great deal. They are 
usually residents who have a considerable stake in the community 
and who are suffering substantial losses because of accidents and con- 
gestion. They need to know what to do and how to do it. This means 
organizing with others. 


How Interested Citizens Can Help 


The purpose of this paper is to show how interest can be, and is being, 
channeled through proper organization at the local level to bring 
about the application of traffic control measures to reduce accidents 
and congestion. 

Certainly public officials in any community can be helped by an 
informed citizens’ organization concerned with the traffic problem. 
However competent and conscientious officials may be and however 
sound their proposals for more effective traffic control, these pro- 
posals are doomed to failure if they go beyond what the public is 
willing to accept. A major function of the local organization must 
be that of creating a community atmosphere—or psychological 
climate—in which public officials can discharge fully their responsi- 
bilities for public safety. The extent to which a local citizens’ organi- 
zation generates public opinion in support of sound official action is 
an important index to the effectiveness of the organization. 

The type of organization we have found to be most effective in 
cities of 100,000 population and over, and in some cases in cities of 
50,000, is that of the Class “A” Chapter of the National Safety 
Council. A discussion of this type of organization will necessitate 
some explanation of the work of the National Safety Council through 
its Field Organization. 


The primary function of the National Safety Council in this area 
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is to bring about the application of accident prevention measures in 
cities and states through stimulating, developing, upgrading, and 
servicing local and state safety organizations. To accomplish this, 
Field Organization works closely with other departments and divi- 
sions of the Council and thus helps to make effective the complete 
resources of the National Safety Council in the states and com- 
munities of the nation. Field representatives work from the head- 
quarters office in Chicago and from the regional offices in New York 
and San Francisco. 


Class “A” Chapter: What It Is 


National Safety Council’s Class “A” Chapter is an association of 
business and industrial interests, public officials, and responsible 
community leaders representative of civic and other principal 
groups, organized to marshal all possible resources for the prevention 
of accidents. It is administered by a competent, full-time staff. While 
completely autonomous it must meet national standards for opera- 
tion developed by the Conference of Local Safety Organizations. 

Through the Chapter all these major agencies are united for con- 
tinuous, coordinated work to remove the causes of accidents—traffic, 
home, occupational, child and all other kinds. Special emphasis is 
directed toward securing better traffic regulations and enforcement, 
and toward the study and promotion of improved traffic facilities and 
administration. 

While it is recommended that all Class “A” Chapters plan ulti- 
mately to provide leadership in all phases of accident prevention, a 
number of chapters devote themselves exclusively to traffic matters. 
Experience proves that the Chapter as it develops can carry on work 
in occupational, home, and other areas at relatively small additional 
cost and with no sacrifice of the traffic program. 

There are now eighty-six Class “A” Chapters, of which eleven are 
state organizations. They are located in forty-three states and in two 
provinces of Canada. In addition to these, 110 local safety councils 
hold membership in the National Safety Council, but do not have 
Chapter status. Many of these are entirely volunteer organizations 
and some employ part-time managers. 
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During the past five years there has been a forty-three percent 
increase in the number of community and state chapters of the Na- 
tional Safety Council. 

Establishing a new chapter on a sound footing involves initial 
survey, stimulation of local interest and leadership, frequent con- 
sultations with leading citizens on fund-raising, advice on setting up 
an organizing committee, assistance in preparing prospectus and 
campaign materials, consultation in selecting a manager, training of 
manager, and repeated visits during the critical first year. Experience 
proves that there can be no short cuts, no quick and easy methods of 
developing permanent and effective safety councils. 


Setting Up a Safety Council 
Board of Directors 


The quality of the leadership secured to serve on the board of di- 
rectors is a principal factor in determining the success of the council. 
It should have top line representation from the leading business and 
industrial firms of the area served by the Council. Labor should be 
represented. Public officials having responsibilities in traffic control 
and accident prevention should be included as ex-officio members of 
the board. Recognized civic leaders who can be of definite service 
in promoting council activities should also be members. The board 
thus becomes broadly representative of all community interests. 


Executive Committee 


A small executive committee is necessary to interpret policy be- 
tween meetings of the board and to pass on program activities and 
budgets before submitting them for final board approval. The ex- 
ecutive committee employs the council manager who is responsible 
to this group. 


Staff 


The safety council should have a full-time salaried manager who 
must be a competent organizer and executive. Additional personnel 
must be provided as needed. All administrative matters are handled 
by staff under the direction of the manager. 
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Activities Committees 


The Safety Council should have several hundred volunteer 
workers actively participating in the various programs of the council. 
The organization structure is flexible to provide standing commit- 
tees, sub-committees, and special committees as needed. In councils 
primarily established to function in the traffic field, standing com- 
mittees will include committees on traffic engineering, traffic law en- 
forcement, traffic courts, public information, school and child, and 
fleet transportation. Other committees or sub-committees may work 
on accident records, research, legislation, etc. 


Financial Support 


A sound financial program is of paramount importance in build- 
ing a successful safety council. Private funds, obtained from those 
business and industrial concerns having the greatest financial stake 
in accident costs and costs of congestion in the local community, pro- 
vide the most substantial source of revenue. Experience has shown 
that for the first year the operating budget must necessarily be de- 
rived from a limited number of interested business and industrial 
concerns, and public spirited citizens. Sound policy dictates that the 
basis of financial support be broadened as soon as practicable. As the 
program develops and the safety council achieves public acceptance, 
more diversified sources of procurement become available. It is 
important to the program of the safety council that it receive finan- 
cial support from as many sources as possible. 

A considerable number of safety councils are now supported in 
part by sums of money contributed by muncipal and county govern- 
mental units. In most cases, however, such money does not constitute 
a major part of the council’s income. 

Almost invariably safety council finance committees hit upon the 
plan of dollar memberships or similar plans for procuring funds 
through a large number of small personal membership contributions 
to the council. Experience proves that it costs so much to get these 
memberships that they cannot be relied upon to provide sustaining 
funds. In the case of the older, firmly established councils, dollar 
memberships may augment council income, but the plan should not 
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be counted upon to raise money for new organizations. The public 
may be solicited for small personal memberships after other sources 
of financial support have been well developed. 
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In a number of the older safety councils, which were organized 
primarily to function in the field of industrial safety, industrial and 
fleet memberships have been solicited on a service basis. Since funds 
obtained are largely spent in providing specific services to business 
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and industrial firms, this type of financing cannot meet community 
needs for traffic programs. 

It should be mentioned that several cities, including Milwaukee, 
and Portland, Oregon, have established official commissions in some 
respects similar in organization structure to safety councils and with 
similar objectives. These commissions are financed wholly by muni- 
cipal money. 

Another type of local safety council financing is illustrated by the 
Greater Cincinnati Chapter of the National Safety Council. The 
Cincinnati Chamber of Commerce matches the sum provided an- 
nually by the City of Cincinnati. Such financing does not preclude 
the possibility of obtaining additional funds from other sources. 

A number of local safety organizations, some of them chartered 
as National Safety Council Chapters, function as divisions of the 
local Chamber of Commerce deriving their entire income from this 
source. Also, a number of safety councils operate as community chest 
agencies with their programs financed wholly or in part by com- 
munity chest funds. 

Summarizing, experience to date indicates that new councils can 
best be financed by securing the interest and financial backing of 
top business and industrial leadership in the community. Beginning 
with large contributions from comparatively few contributors the 
base of financial support can then gradually be broadened to include 
various other potential sources of income in the community. Since 
the council should be broadly representative of all community in- 
terests, care must be taken to avoid the possibility of domination by 
any particular interest. Contributions to safety councils incorporated 
as nonprofit associations, are deductible under income-tax regula- 
tions. 


Budget Necessary 


A minimum budget for a new safety council contemplating a 
well-rounded program in a community of from 75,000 to 150,000 
will probably approximate $20,000 for its first year’s operation. Bud- 
gets vary from this amount to $50,000 in cities of this size. In the 
larger cities, however, safety council budgets do not increase in 
proportion to population. In the smaller cities from 50 percent to 
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65, percent of the budget will be for salaries; in the larger cities the 
percentage for salaries will be less. In some cities of a half-million, 
safety council budgets of $40,000 are providing excellent programs. 
Some of the larger cities are spending over $100,000 effectively. 


Conference of Local Safety Organizations 


While the state and local safety councils are completely auto- 
nomous, through the Conference of Local Safety Organizations com- 
posed of the managers and presidents of all of the chapters, they are 
united in the nation-wide safety movement. ‘The conference, which 
is one of several conferences of the National Safety Council, provides 
for uniform relationships between the National and the Chapters, 
and formulates major policies and plans on matters of common in- 
terest. Three members of the conference serve on the board of di- 
rectors of the National Safety Council. 

An important function of the conference is that of considering 
and passing on applications by new councils for affiliation. A new 
council must present by-laws, articles of incorporation, financial 
statement, program, and other documents which are carefully 
studied to determine qualifications of the council for chapter status. 

Much of the work of the conference is conducted by the pro- 
cedures committee, composed of sixteen experienced safety council 
managers. Provision is made for rotating members of this committee 
which considers matters to be brought before the conference as a 
whole and which also assists the various working committees of the 
conference. 

A recent conference project has been the development of a retire- 
ment plan for chapter employees. This is a pension trust plan similar 
to that provided for Chamber of Commerce employees. The plan is 
calculated to strengthen the safety movement by making safety 
council administration more attractive as a life-time career for com- 
petent personnel. 

Another conference project, The National Institute for Safety 
Council Administration, held in Chicago each year, provides a six- 
day intensified training program for managers. The conference is 
developing a system for appraisal of chapter operations, has produced 
a standard accounting system for chapters, and is currently working 
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to produce a motion picture suitable for use by all chapters and for 
stimulating the development of new councils. 


Services to Chapters 


The managers’ meeting held at Council headquarters in Chicago 
in conjunction with the National Safety Congress provides for an 
annual exchange of experience. Safety council managers thus gain 
a personal knowledge of safety council operations in all parts of the 
nation and are enabled to form cooperative working relationships 
with others in the field. 

Technical and research facilities of the National Safety Council 
are available to chapters. Field consultation is provided including 
assistance on fund-raising and on organizational, personnel, pro- 
gram, and operating problems. 

Comprehensive libraries are maintained in each of the chapters, 
and the National is a source for program materials, particularly in 
the public education phase of chapter operation. 

Under the plan for relationship between the National and the 
local chapters developed by the Conference of Local Safety Organiza- 
tions, local chapters and affiliated safety councils pay a nominal fee 
for National Safety Council services. The total amount of member- 
ship fees paid by local safety organizations, however, is a small 
fraction of the total amount spent by the National in the develop- 
ment, upgrading, and servicing of local safety councils. 


New Goals for Safety Councils 


It should not be assumed that safety councils are doing a uniformly 
good job in providing community leadership in the field of traffic 
and transportation. However, more and more safety councils have 
come to realize that their interests and activities must not be confined 
to accident prevention alone. They are becoming a vital part of the 
cooperative community attack on the entire problem of traffic and 
transportation in the areas they serve. They are working with other 
interests to study the problems and to plan constructive programs. 
Under this approach, “safety education,’’ sometimes regarded as 
the dissemination of information as to what the individual can do to 
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avoid personal injury to himself and to others, has assumed ad- 
ditional important meaning—education for collective action neces- 
sary to bring about improvements in the transportation system. This 
means generating public opinion in support of measures needed to 
make the best possible use of existing streets and highways now, and 
for future development of new facilities. It means educating the 
public to support better and more uniform motor vehicle legislation, 
and improved and more intensive traffic law enforcement by police, 
prosecutors, and courts. 

This concept of the community safety council’s obligation in 
the area of traffic and transportation is not confined to a few of the 
local councils. At the October, 1952 meeting of the Conference of 
Local Safety Organizations a resolution defining the responsibilities 
of chapters in traffic and transportation matters was unanimously 
adopted by the conference. Many of the local organizations have 
had this concept of responsibility since their inception. 

Viewed broadly and compared to numerous other socio-economic 
problems with which we have been grappling for centuries, traffic 
problems are new. As the problems have grown more acute, there 
has been a deepening realization that traffic safety is an inseparable 
part of a much bigger problem, the efficient functioning of the na- 
tion’s highway transportation system. 

Safety councils formerly concerned with safety “campaigns” of 
public information designed to develop personal responsibility for 
accident prevention, have directed their attention also to the opera- 
tional problems of engineering, enforcement, legislation, and ad- 
ministration. Safety councils, cooperating with officials, have been 
responsible for adoption of the model traffic ordinance, improved 
traffic courts, modern street illumination, one-way traffic, high school 
driver training, etc. 

These improvements have been brought about by using effec- 
tively all media of public information—press, radio, television, 
motion pictures, outdoor posters, speakers’ bureaus which reach all 
civic and service organizations—and above all by organizing com- 
munity leadership to form a hard core of informed public opinion 
to support actively needed measures for the control of traffic. 

Local safety councils are demonstrating their value in commu- 
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nities throughout the nation. Substantial reductions in accidents 
have been achieved and maintained in all fields of human activity in 
communities where safety councils are active, and real progress has 
been made toward the overall improvement of traffic conditions in 
these communities. 

More and stronger local organizations must be developed if we 
are to bring about the application of sound measures for relief of 
street traffic accidents and congestion at the grass roots of the nation’s 


traffic problem. ‘The Safety Council is an essential tool for getting the 
job done. 
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Urban Expressway Location 
JOHN CLARKESON 


Mr. Clarkeson is president and general manager of the Clarkeson 
Engineering Company in Boston, Massachusetts. As an engineer, 
he was for many years engaged in planning, designing, and super- 
vising large public highway projects. During his fifteen years with 
the United States Bureau of Public Roads, he was engineer-in- 
charge of the Fairbanks, Alaska office for the construction of the 
Alaska-Canada Highway. From 1943-1945, Mr. Clarkeson was in 
the United States Naval Reserve, assigned to completion of naval 
aviation facilities in Newfoundland, and as a volunteer for the 
Navy’s under-water demolition teams in the Pacific theater. In 
1949, he resigned from the Bureau of Public Roads to enter busi- 
ness as a consulting engineer. Mr. Clarkeson, registered as a civil 
engineer in New York, Rhode Island, Connecticut, and Massachu- 
setts, is a member of the American Society of Civil Engineers, 
of the American Society for Testing Materials, of the Highway 
Research Board, and also of the Institute of Traffic Engineers. 


OR twenty years after World War I, the principal objective of 
state highway departments was to construct surfaced highways 
connecting important centers of population. The primary routes 
were easily determined, and programs of improvements were carried 
out which to a large degree fulfilled this objective. 

Establishment of the original 7 percent Federal Aid system and 
limitation on federal and state funds for use in primarily rural areas 
were based upon this theme. It was a proper starting point for a 
highway system. Cities at that time had relatively ample funds for 
surfacing their streets to the degree necessary for the traffic loads 
then encountered. 

But the concentration of motor vehicle ownership, and axio- 
matically motor vehicle travel, centered around the cities. Late in 
the thirties little or no construction of urban routes for heavy traffic 
volumes had been accomplished. What had been done was per- 
formed primarily as work relief projects during the depression 
rather than for the single effort of correcting traffic ills. 

During World War II, however, and as a result of the many 
comprehensive highway planning studies made in the late thirties, 
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solution of the need for major urban arteries became of paramount 
importance to local, state and federal highway officials. New think- 
ing on the part of legislative groups produced the Federal Highway 
Act of 1944 giving full recognition to the need for other than local 
funds for urban arterial highways. Many states which had previously 
barred their state highway departments from both construction and 
maintenance operations within cities, passed laws recognizing the 
need for state-wide participation, as a highway principle, in urban 
areas. The old laws limiting the use of state funds to outside “com- 
pacts,’’ to sections of road with “more than 200 feet’’ between build- 
ings, or to areas outside ‘Class A cities” became generally obsolete. 

Some states still do have suchi restrictions, but most have abol- 
ished them. And almost all states where urban problems are a detri- 
ment to motor vehicle travel have passed permissive legislation for 
state participation in urban problems. 

This condition has thrown an entirely new and highly intense 
problem in the lap of the highway engineer. Highway location con- 
cepts cannot be limited to balancing of cuts and fills, balancing 
grades and looking for side hill sites. 

Location of a rural highway which provides service to abutters 
requires careful grade selection. In locating an expressway local 
service is cut off except for those streets to which ramp connections 
are made. In rural highway construction before the Second World 
War, most roads were for relatively low traffic volumes and the cost 
of construction was almost entirely the controlling factor. The ur- 
ban expressway, if it is needed, is needed badly for thousands of 
vehicles per day and service to that traffic supersedes to a great degree 
other relative construction-cost comparisons. Rural right-of-way tak- 
ings are in terms of farm acreage, woodlot or fallow lands. In urban 
location the takings are in house lots, buildings demolished, families 
displaced, and business and commercial establishments uprooted. 

In rural location problems, an eye is kept on the possibility of 
lateral expansion of the highway when traffic loads increase. This is 
not always permissible or desirable in urban location. For one thing 
the excess property-taking may defeat the project publicly; secondly, 
ramp connections and the use of elevated structures may foredoom 
such expansion at any reasonable cost. 
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Against this is the fact that urban expressways are generally de- 
signed for large volumes of traffic, volumes that are equal to, and 
sometimes in excess of, the load any single highway should carry. 
Lateral expansion would generally mean a reduction in efficiency, 
driving difficulty in weaving sections, and uncontrolled use which 
could increase the accident potential. 

With these principal differences in mind, what are the important 
controls in locating an urban expressway? 


Study of Traffic Desires 


The primary control in selecting an urban highway location is the 
need of the highway users. The common “market survey” of this 
need is the origin and destination survey. Its purpose is to determine 
the starting and stopping points of all motor vehicle trips during 
the study period. Its results are portrayed in several fashions; a map 
of the desire lines of travel usually looks like a pile of jackstraws 
but does indicate the points of greatest driver interest such as the 
commercial or industrial hearts of the community. These desire 
lines can be combined to indicate the major desire lines—those 
which represent the general paths of the majority of highway or 
street users. 

From the origin and destination study can also be determined 
the number of vehicles to be accommodated during an average day 
or a peak hour and thus the extent of construction of the expressway. 
That is, the width of roadway needed for an estimated traffic volume 
twenty to twenty-five years hence, the general Jocation of inter- 
changes for the pick-up and discharge of traffic and the needed 
terminal points are typical data resulting from the origin and desti- 
nation survey. 

These conditions must be taken into account in the early selec- 
tion of the route. To determine a two-lane highway location presents 
quite different problems from those of a six-lane artery with control 
of access and elimination of cross traffic. Sites for the major inter- 
changes will have a bearing on the route for several reasons. One, 
additional area necessary in which to locate them; two, their distance 
apart must be sufficient to permit efficient merging and weaving of 
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large volumes of traffic; and three, the street system into which the 
traffic flow is ejected or from which it is taken must be adequate to 
handle the volume of on-and-off traffic. 

Taking each of these points mentioned above in order: A six- 
lane highway with twelve-foot lanes, a ten-foot disabled vehicle 
shoulder and a minimum center mall, requires a minimum width 
of 102 feet between curbs. For cross traffic to be handled properly, 
the highway will either be depressed or elevated depending upon 
the topography of the area and the architectural treatment desired. 

If the highway is to be elevated at least ten feet must be added to 
this overall width. Where acceleration or deceleration lanes are 
added for ramp connections two to five feet more will need to be 
provided. If the expressway is to be depressed an additional width 
of about sixty feet must be provided on each side to permit the 
construction of adequate side slopes to avoid costly retaining walls. 
In all, then, the locator must look for a path of from 112 to 222 feet 
wide through the community for his highway. 

Frequently, the principal desire lines cross and distribute in a 
rather small area, distribute not only to the street system but to other 
parts of the community served by the expressway network. This 
condition is evident in a system which consists of an inner belt with 
distributor legs to outlying zones or to and from major routes enter- 
ing and leaving the city. An efficient inner loop should be able to 
distribute these major flows, but to do so connections with the vari- 
ous spokes should be far enough apart to permit the satisfactory 
weaving of the various traffic strands. 

A simple plotting of the major desire lines might indicate a rela- 
tively closely-knit pattern of such interchanges to keep the length 
of travel to a minimum and the length of the constructed highway 
down. But unless distance of travel is sacrificed in favor of adequate 
weaving sections, the expressway fill fail to handle the peak hour 
flows efficiently. Many cases of this condition are evident today in 
which entering and leaving traffic, both to other legs of the artery 
and to the street system, are so close that congestion results in every 
period of peak flow. The result is, of course, like the New Yorker 
who never gets a seat in the subway. So many persons who use the 
facility at peak periods of flow do so only at those times in going to 
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or from work. They find the expressway, in their experience, always 
congested rather than being the solution to their traffic peeves. 

Improperly located ramps and an expressway situated too far 
from the actual zones of origin and destination can cause greater 
congestion than they are expected to correct. If the ramp system 
enters or picks-up from a street that is inadequate, the increased 
volume of traffic endeavoring to get onto the expressway will over- 
tax the approach-streets. In our older cities with narrow, winding 
streets, it is not always possible to develop adequate one-way street 
systems to handle these flows. Congestion results not only on the 
approach-street but on all and as many streets as the approach-street 
must cross in getting to and from its ultimate destination. 

Locating the expressway too far from the principal traffic gen- 
erators will either cause the construction of long and costly ramps 
or will increase the amount of cross-street friction on the approach- 
arteries. 

In this last respect, the highway locator should maintain com- 
plete and friendly relations with the local traffic engineer or other 
municipal official responsible for street traffic regulation. If the 
highway and ramp location is such that a sizeable construction or 
adverse operational problem is given to the local authority, the 
economy of construction of the expressway could be entirely 
misappraised. 

We are now so far behind in providing ample urban highway 
routes that in many cities the volume of traffic computed to use the 
expressway will often exceed what can reasonably be afforded. The 
expressway locator and designer will find himself hard put to pro- 
vide full facility for all the indicated trips. He should remember 
however that no one expressway will cure the congestion in his town, 
nor would it be reasonable to expect sufficient funds to effect a com- 
plete cure. 

If his location is right and his design adequate he will remove 
a sizeable amount of traffic from the street system and thus better 
enable other streets to carry the remaining flow. If he neglects the 
carrying capacity of existing streets his problem will appear insur- 
mountable; by the same token, if the city traffic engineer fails to 
complement the expressway design with adequate operation of sur- 
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face streets, he will find his problems transferred to overloaded ex- 
pressways and their congested access streets. 


Studying the Location 


Visual inspection by the locator at the site of various possible routes 
is more important in urban than in rural work. In most of our cities 
there is still a fringe area between the present commercial and retail 
areas and the good residential areas which has been on the border 
of becoming slums. This development is due in part to the automo- 
bile. In the early part of the century many fine homes were built 
within walking distance of the business district. As ground transpor- 
tation developed the carriage trade transferred to automobiles, and 
rapid transit lines were developed. In time, many of these medium 
class and better homes were abandoned for suburban living. The 
area became partly commercial, the site of rooming houses and 
dwellings for transients, and frequently slums. 

These areas still exist to a major degree in both our older and 
newer cities. They form a belt around the principal traffic generator, 
the downtown retail and commercial centers, and in most cases they 
are more than ample for the development of an adequate inner 
urban belt highway. 

Outer belt highway locations are usually on the perimeter of 
good residential areas at the edge of cities and often can be routed 
through partly open areas. Connections between the two generally 
pass through some of the better commercial and residential areas and 
thus must be carefully considered to avoid unnecessary disturbance 
to the community. 

In each case, the highway locator has an opportunity to assist 
the community in the redevelopment of depressed areas and to open 
up for good development other areas not otherwise progressing. 
Increased land value resulting from the proper location and design 
of urban and suburban expressways has been one of the outstanding 
results of urban expressway programs. Removal of low tax paying 
properties and development of new high tax paying properties have 
helped measurably to solve difficult city revenue problems, 

In some states, laws have been passed authorizing publicly fi- 
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nanced redevelopment of large land areas. Agencies, both state and 
local, designated to handle these matters have already developed 
broad-gauged plans for their communities. Better highway location 
and design will complement the programs prepared by local plan- 
ning and redevelopment boards and will provide more adequate 
service for the facility's years of life. ‘To neglect the relationship of 
the expressway to the land development of the community is 
to invite early obsolescence of the highway and stunted urban 
development. 

No urban highway construction can avoid disturbance to the 
water, sewer, gas, telephone, and electric service lines. If the high- 
way is depressed it will cut through some of these facilities. If ele- 
vated, footings may disturb these same properties. It is futile to 
expect to miss the smaller service lines to individual properties, 
many of which will be eliminated by construction anyway. But con- 
siderable cost of construction can be avoided by knowing where the 
major lines are and making an effort to avoid them. 

When the several possible routes which will meet the traffic pat- 
tern have been determined, it is well to plot on a map of the area 
the assessed valuation of each of the properties and the location of 
all major utilities within a wide band of the area of interest. The 
use of a distinctive color or pattern for each assessed valuation group- 
ing, on a scale of cost per unit area, will make the study consider- 
ably easier. On this map should also be plotted those buildings or 
areas of civic interest such as public buildings, schools, churches, 
etc. Right-of-way takings are considerably easier where public build- 
ings are not involved since many states have established the policy 
of replacing public buildings at the cost of reproduction on a new 
site, whereas other properties are obtainable at appraised market 
values that take into account the age of the buildings. 

In plotting utilities, the nature, size and whether above or below 
ground should be indicated. 

Once the most feasible location for the highway has been selected 
on the basis of land values and disturbances of existing community 
development, all other physical details of the terrain must be 
studied. Contour maps, produced by either aerial photogrammetry 
or ground surveys, should be used. City grade records will be found 
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helpful in establishing initial line and grade of the artery and the 
location and grade of ramp connections. The use of contour maps 
with one- and two-foot contour interval has been found most help- 
ful. But before final decision is made some checking of critical points 
with ground survey parties is usually necessary. 

No attempt is made here to discuss design details of the artery 
or its ramp connections, nor of the establishment of detailed bond 
design specifications though establishment of such specifications 
should be made before location problems are finally settled to be 
sure that a highway of adequate design can be established. 

A study of local and state laws relating to drainage, moving of 
utilities, and other administrative responsibilities should run con- 
currently with the location problem as in many instances permit 
procedures for utilities, licenses for use of land and other features 
will have a bearing on the location to be occupied. 


Elevated vs. Depressed Section 


Much has been reported in engineering and architectural journals 
regarding the form and shape of viaducts. Much was said at the turn 
of the century when elevated railroads were constructed. ‘The lattice 
column of earlier years and the copper cupolas and parapets have 
not worn so well with the people who must live for years under the 
shadows of elevated structures. Just as lattice columns have become 
unpopular, so will the clean designs of fascia plates and H columns 
we think so much of today. The author believes that if the highway 
can be located with a maximum use of depressed or surface section, 
the general acceptance of an urban expressway will be better. 

It is not always possible to select a location where a depressed 
or surface highway can be built. Topography will play an important 
part. The existence of important utilities that cannot be moved 
easily, bad soil and ground water conditions and, most important, 
the greater width of taking necessary with its consequent greater 
disturbance to property owners all act as deterrents to the develop- 
ment of surface or depressed highways. 

But if such highways can be developed, greater satisfaction to 
the community is the result. Adequate landscaping on slopes and 
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border areas will aid measurably in the development of the highway 
site. As a rule there will be considerable saving in the cost of a high- 
way when elevated sections are eliminated or reduced to a mini- 
mum. Selection of the route location should consider these factors 
since at that time the general type of design can be better determined. 


Comparison of Routes 


In rural highway location route comparison, cost looms as the big- 
gest single item. This is still a big item in urban design just as is 
the possibility of developing adequate alignment and grades. But 
with the large scale displacement of residents, retail and wholesale 
establishments, and industrial plants, additional factors must be 
considered. Public resistance to unnecessary displacement of inhabi- 
tants will develop. 

For these reasons, to the normal comparisons of route cost, length 
of travel, grade and alignment, should be added the number of 
families displaced, businesses moved and public buildings to be 
demolished. Quite often a slightly higher cost of construction will 
permit the construction of the highway if the number of families 
displaced is less than that on a route of lower cost. This is a very 
practical matter and one of greater concern to the persons directly 
affected than the question of what the additional cost would be 
when spread over the millions of persons at the tax base. 

At any rate, since the right-of-way cost of urban projects can go 
higher than fifty percent of the construction cost compared to about 
ten percent for rural projects, and can disturb thousands of individ- 
uals in their daily living and working habits, emphasis must be 
placed to a greater degree on these phases of the route selection. 

There is no easy rule to highway location. Intense study of the 
need for traffic services, topography, cost of construction and right- 
of-way, and effect on the present and future development of the 
urban area is required. In our older cities where other forms of trans- 
portation have occupied central locations, it can often be found 
cheaper and better to adjust the relative positions of such facilities 
to accomplish the maximum of transportation service. 
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A Modified O and D Survey 


ROBERT D. DIER 


Mr. Dier is Traffic Engineer of Long Beach, California. Previously 
he was traffic Engineer of Fresno, California. He has worked in the 
highway and traffic engineering fields for twenty-three years. He is 
a member of the Institute of Traffic Engineers, and an Associate of 
the Highway Research Board. 


RAFFIC planners occasionally use ingenuity for short-cut traffic 

survey methods to get data they cannot otherwise obtain 
through more comprehensive, time-tested methods because they 
lack either time or financing. ‘That was the situation in Long Beach, 
California, where too-little time prevented the conventional inter- 
view type of origin and destination survey. Yet factual data had to be 
developed to plan and justify freeway and bridge construction. 

The urgency of the situation was due to a number of factors. 
Gradual subsidence of the earth’s surface in the vicinity of the mouth 
of the Los Angeles River had lowered levees to the point where areas 
adjacent to the river were in danger from river flooding. To remedy 
this, the United States Corps of Engineers established a deadline of 
April, 1953, to begin levee reconstruction work and to replace three 
major bridges in the vicinity. The other factor, closely related to 
the proposed flood control levee and bridge construction, was the 
impending need for additional freeway and bridge facility to handle 
volumes of traffic that would soon be discharged into this area by the 
Long Beach Freeway between Long Beach and Los Angeles. This 
article deals with the freeway aspects of the problem. 

The Long Beach Freeway was primarily planned as an express 
highway to serve through-traffic between the heart of Los Angeles 
and the port city of Long Beach. It follows a somewhat natural align- 
ment, closely paralleling the west bank of the Los Angeles River, a 
location which favored its rapid development with a minimum of 
resistance. (Figure 1). 

Approximately two and one-half miles of the freeway have been 
completed within the City of Long Beach by the California Division 
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of Highways, and another one-half mile has been completed by the 
City of Long Beach. Within eighteen months, seven miles of com- 
pleted freeway will begin discharging traffic into the Harbor Area. 
By the year 1957, the freeway will be completed to tie into the Santa 
Ana Freeway in the heart of Los Angeles. This means that the City 
of Long Beach will face a serious terminal problem of handling free- 
way traffic at the southern end of this freeway. 


Transferring High Velocity Traffic 


Experience has shown that the terminating point of a freeway or 
express highway presents a difficult problem of transferring traffic 
from a high velocity, high capacity facility to the more obsolete, in- 
efficient and congested existing street system. ‘This is particularly so 
in the case of Long Beach where the Long Beach Freeway, as origin- 
ally proposed, would discharge through-traffic into the highly con- 
centrated and congested Long Beach Harbor District. 

This traffic would be generated by such installations as the Long 
Beach Harbor facilities, Los Angeles Harbor facilities, Navy ship- 
yard and other military establishments, commercial fishing and can- 
ning industries, vehicle assembly plants, oil industries, beach and 
other amusement areas and the central business district. 

The handling of the terminal problem for through-freeway 
traffic, however, is only part of the headache Long Beach faces. Ex- 
perience has also proved that whenever an express highway is pro- 
jected through highly developed areas, any motorist provided with 
adequate access to such a facility will use it for daily trips rather than 
use the existing street system. In fact, the motorist may even travel 
a greater distance than is customary to enjoy advantages of the ex- 
press highway. It is logical to assume that the Long Beach Freeway, 
with equally attractive powers, will have motorists from the local 
street system. 

General characteristics of the City of Long Beach and the natural 
alignment of the Long Beach Freeway are conducive to a major 
change in the travel habits of motorists who travel daily to and from 
the central business district and the Harbor District. Long Beach, a 
coastal city with its downtown area located on the ocean front, was 
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forced to grow into an elongated pattern in a northerly direction with 
residential areas extending out to greater distances than are normally 
found in inland cities the size of Long Beach. 

This means that motorists traveling daily to the central business 
district from these outlying areas must make long daily trips through 
the congestion and hazard of the existing street system. This con- 
dition is particularly acute during the peak traffic hours when street 
capacities are not adequate to handle those loads. (Figure 2) A study 
of the map reveals that the Long Beach Freeway angles northeasterly 
across the northern section of Long Beach intersecting the major 
north-south arterials that carry traffic to the central business district. 
By actually intercepting the movements of motorists from the out- 
lying residential areas and providing a more desirable service than 
that of the existing street system, the Long Beach Freeway can be 
expected to divert and induce considerable volumes of traffic from 
their present routes of travel. (Figure 3). 

The terminal problem of handling freeway traffic at the southern 
terminus of the Long Beach Freeway resolves itself into the segregat- 
ing and handling of two distinct and heavy traffic flows, one to the 
central business district, the other to the Harbor District. Failure to 
segregate these two traffic flows would result in the Harbor District's 
being flooded with undesirable traffic. 

This situation pointed to the need for a major diagonal freeway 
bridge across the Los Angeles River in the vicinity of Ninth Street 
and a possible circumferential freeway around the central business 
district to divert and disperse freeway traffic efficiently into down- 
town Long Beach. (Figure 3). 


Quick, Modified O and D Survey 


Although the need for this additional bridge and freeway construc- 
tion was apparent on the surface, it was still essential to make a plan- 
ning study and obtain the facts necessary to design and justify these 
costly improvements. The Long Beach Harbor Department em- 
ployed a local consulting engineering firm to make preliminary 
studies and recommendations on the location and design of the 
proposed Ninth Street Bridge. It was in connection with this plan- 














264 TRAFFIC QUARTERLY 


ning that a modified origin and destination survey was planned and 
executed through the cooperation of the engineers, the Traffic Divi- 
sion of the Police Department, and the Traffic Engineering Division 


of Long Beach. 
Lacking a comprehensive origin and destination study and 
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urgently needing immediately available factual data with which to 
estimate the future traffic volumes for the Ninth Street Bridge, it 
was decided to develop a simple, quick, modified origin and destina- 
tion survey. Because of the favorable characteristics of the street sys- 
tem which channels much of the traffic movements in the vicinity of 
the freeway across bridges or between natural barriers, it was thought 
that if a zone could be developed from which the freeway could 
logically be expected to divert or induce local traffic, it would be a 
simple matter to mark vehicles at funneling points along the border 
of this “diversion zone” and those actually entering the central busi- 
ness district or the Harbor District could be counted. This would 
give a direct measurement of diverted local traffic which would enter 
the central business district over the Ninth Street Bridge. 

The practicality of such an origin and destination survey would 
depend on two factors: (1) the feasibility of determining the zone 
from which traffic would be diverted to the Freeway and (2) the 
feasibility of positively and quickly marking vehicles so that they 
could be easily identified by counting personnel as they moved in 
traffic. 

In developing the “diversion zone” it was assumed that some- 
where across the face of the city and its metropolitan area, an imagi- 
nary line would exist. On one side would be a zone from which 
motorists would find it advantageous, from a travel time standpoint, 
to use the Long Beach Freeway rather than the existing street system 
for daily trips to the downtown area. Such a zone could be deter- 
mined by making a comparative study of travel time over the exist- 
ing street system and over the freeway. 

The average travel speed on the freeway was approximated. The 
average speed used for the existing street system was determined by 
actual trial runs on the arterial streets of Long Beach. Using these 
speed factors, travel-time contour maps were developed for both the 
freeway and the present street system. ‘Travel-time was plotted out- 
ward from the same focal point in the heart of the central business 
district. A composite map of these two contour maps is shown in 
Figure 4. Next, a Travel-Time Savings contour map was developed 
from the composite travel-time map. 

Intersecting points of like travel-time contours delineated a line 
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of equal travel-time to the business district over either the freeway 
or the existing street system. Intersecting points of contours of unlike 
travel-time values would show time-savings over the freeway by 
simple subtraction. The Travel-Time Savings contour map is shown 
in Figure 5. This map was of value in determining the “diversion 
zone” and for the selection of marking stations for the origin and 
destination field survey. 


Features Determining Decision 


The second problem was to determine a reliable method of marking 
vehicles. Numerous methods were considered before a final tech- 
nique was selected. The most practical idea was that of inserting 
colored cleansing tissues under the windshield wiper of each vehicle. 
The decision to use this method was based on the following desirable 
features: 

a. Actual field tests revealed that it was almost impossible to 
dislodge tissues from the windshield wiper of a rapidly moving 
vehicle even when the wipers were being operated at full speed. 
Actually the flimsy material wraps itself around and clings to the 
wiper. This characteristic is highly essential if a minimum of loss of 
tissues is to be realized from wind action or the efforts of a non- 
cooperative motorist attempting to dislodge the tissue by starting the 
wiper. 

b. The brilliant color and the fluttering action of the tissues 
make it easy for counting personnel to identify marked cars in traffic. 
Colored tissues also permit the identification of a vehicle with a 
certain marking station or an origin zone. 

c. The cleansing tissue dispensing boxes offer an ideal method 
of handling individual tissues in the field. By slitting loop holes in 
the sides of a dispensing box, belts can be inserted and the box con- 
veniently belted to the waist of the field man. The dispensing boxes 
also provide a convenient method of keeping a record of the number 
of vehicles marked. 

d. The marking of vehicles by the simple lifting of the wiper and 
insertion of a tissue results in a minimum of delay and irritation to 
the motorist, thus promoting better cooperation. 
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The operating details of the field survey were accomplished un- 
der the general supervision of an engineering firm with the Long 
Beach Police Traffic Division and the Traffic Engineering Division 
cooperating. Marking stations were established at strategic locations 
determined by the Travel-Time Savings map and the availability 
of freeway interchanges for diverting traffic. (Figure 3). A cordon of 
counting stations included a location on every street and bridge along 
the north and west limits of the central business district for counting 
marked vehicles as they entered the central business district destina- 
tion zone. 

The number of survey personnel, police personnel and cleansing 
tissues was determined for each station on the basis of the volume of 
traffic to be handled. Police and survey personnel were thoroughly 
briefed in advance as to the object of the survey, their duties, stations 
and time to report for work. Advance publicity was afforded by local 
newspapers for publicizing the scope and objective of the study. 
Large oversized signs were provided for installation on the street in 
advance of marking stations to warn motorists of the traffic survey 
ahead. 

Traffic survey field operations were carried out on an average 
week day. The marking and counting of vehicles was accomplished 
during the two morning rush hours from 7:30 to 9:30 and the two 
afternoon hours from 1:00 to 3:00. The counting of marked vehicles 
entering the central business district was done during the same hours 
with additional time allowed for the counting of the last marked 
vehicles which had a considerable distance to travel between the 
marking and the counting station. Only inbound vehicles were 
marked and counted. 

During the survey period supervisory police and other personnel 
toured the various marking stations to assist in checking and dis- 
tributing additional tissues, transferring personnel from less busy 
marking stations to those that showed signs of being understaffed, 
solving emergency problems, providing relief, keeping a record of 
tissues used, and placing portable signs. 


Some of the experiences derived from the survey worth noting 
were: 
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a. The public was very cooperative and few motorists com- 
plained about the little inconvenience caused. 

b. Delay and back-up of traffic at marking stations was insignifi- 
cant, even on a route that carried 35,000 vehicles a day. 

c. Traffic police are absolutely essential at every marking station 
to encourage motorists’ cooperation and to promote safe conditions. 

d. Traffic signal intersections are ideal locations for marking sta- 
tions. Traffic normally stopped by a red light is marked with no 
additional delay to the motorist. The police officer took over control 
during the green interval and permitted cars to move on through 
as soon as they were marked. 

e. Tissues should be placed with reasonable care, with the wiper 
blade resting near the center of the tissue. 

f. ‘Tours of major arterials revealed few lost tissues on the pave- 
ment or in the gutters. Inasmuch as there was no wind that day it 
was assumed that the tissue method of marking was a success. 

g. Tissues of all colors were easily recognized by counters even 
in heavy traffic. 

The survey field data were analyzed by an engineering firm; the 
engineering division of the Long Beach Harbor Department con- 
firmed the results with a follow-up analysis. The total four-hour 
count of vehicles moving through the counting stations into the busi- 
ness district represented the four-hour volume that would be 
diverted down the Freeway and over the Ninth Street Bridge into 
the downtown area. 

This volume was then expanded to peak hour and peak daily 
volumes by using known factors developed by the City Traffic Engi- 
neering Division and the State Highway Division from hourly, daily, 
weekly and monthly characteristics of urban traffic as derived from 
available traffic-volume statistics. These calculated peak volumes 
were further adjusted to allow for increases due to induced traffic, 
trend traffic, etc. by using a factor developed from actual experience 
in traffic-volume increases on new freeways in this region. 

Analysis of the data obtained from this simple origin and destina- 
tion survey revealed that the City of Long Beach and the Long Beach 
Harbor Department were faced with a terminal freeway problem of 
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considerable magnitude. Traffic-volume calculations derived from 
the survey indicated that 30,000 vehicles a day would flow across the 
Ninth Street Bridge if the Freeway and Bridge were now in opera- 
tion. Approximately 19,000 more vehicles a day would enter and 
leave the Harbor District via the Long Beach Freeway. Projected to 
the year 1972, twenty-four hour volumes as high as 45,000 vehicles 
for the Ninth Street Bridge and 28,000 vehicles destined for the 
Harbor District are predicted. 

This simple, inexpensive type of origin and destination survey is 
not offered as a substitute for the more comprehensive, scientific, 
and possibly more accurate interview method of origin and destina- 
tion study. The reliability of the results can only be verified by a 
later study after the Long Beach Freeway has been completed and in 
operation. The results of this survey have impressed upon many 
minds the need for a major Ninth Street Bridge and for additional 
freeway construction to disperse freeway traffic around and into the 
central business district of Long Beach. The account of this simple 
traffic survey is offered in the hope that it may prove of value in 
solving certain traffic planning problems in cities, and especially in 
smaller communities where a lack of funds may prohibit more costly 
types of survey. 














Teamwork in a Parking Program 


CLARA M. LAGACE 


As a business woman in Gloucester for twenty-two years, Mrs. 
Lagace dealt specifically with the increasing traffic problem. After 
she sold her business in 1949 the Mayor appointed her a member of 
the Planning Board. She chose to specialize on Off-street Parking. 
Mrs. Lagace is now Chairman of the Planning Board and Chair- 
man of the Gloucester Traffic Commission, recently established by 
ordinance. 


LOUCESTER, MASSACHUSETTS, has a permanent popu- 

lation of 25,167 and 18,000 more in the summer. The city is 
near enough to Boston for commuting, and far enough away for self- 
sufficiency. 

Gloucester’s central business district is confined to approximately 
one mile of Main Street. There is another shopping area on Wash- 
ington Street, but stores there are mostly for food and service, and 
the parking problem is not serious. 

There are also small shopping concentrations in East Gloucester, 
Lanesville, and Magnolia, because of the area — thirty-six square 
miles. These, however, are not inclusive enough to eliminate need 
to “go to Gloucester.” 

Although bus service circles the island on which most of Glouces- 
ter is situated, a variety of factors leads to an unusually large per- 
capita number of registered motor vehicles. Distances within the 
city limits are great: more than eleven miles north and south, Folly 
Cove to Eastern Point, and about eight miles east and west. 

The Highway Department maintains 168 miles of public streets. 
There is plenty of room for automobiles on and off the street. Yet 
practically all the people who live in and visit Gloucester crowd into 
a mile of Main Street for their shopping, and many for their work. 

In 1951 there were 7,863 automobiles registered. Individually 
owned homes numbered 6,536, or 1,327 fewer. The vehicles move, 
too. A cordon count conducted by the State Department of Public 
Works during a six-month period spanning summer, fall, and win- 
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ter months showed an average of 25,200 vehicles per twenty-four 
hour day entering the central part of the city over the only two 
approaches from the west, the A. Piatt Andrew (Route 128) and 
Richard Blynman (draw) bridges. 


Amphibious Parking Considerations 


Because the central business district where most of these people are 
bound is stretched along the Harbor, parking is a sort of amphibious 
affair. Illustrating this is the way a political campaign gag became 
part of the community lore, ‘“‘Hot-top the Harbor!” attributed to a 
candidate for alderman. ‘The alliterative phrase caught the fancy of 
the public which was hot-top-conscious because of an extensive road 
resurfacing program. When work in progress is completed, the catch 
phrase will become a reality. For two major areas in a bond-financed 
off-street program are being reclaimed from the harbor. 

Here is a brief background of Gloucester’s traffic situation. Fish- 
ing has been the principal activity for more than three hundred 
years. More recently there has been a desire for industrial diversifica- 
tion, a movement to establish year-round homes on picturesque 
Cape Ann. 

With municipal services available and plenty of room, promo- 
tion-minded community leaders have seen the need for an off-street 
parking area downtown. Both new industry and new homes require 
considerable space for motor vehicles. 

Acquisition of land fifteen miles away in Beverly, on a super- 
highway, for a country shopping center, aroused spirit among 
Gloucester’s merchants, and others dependent on retail business. A 
change of administration brought an energetic mayor; an active 
publisher took over the local newspaper and plunged into construc- 
tive participation in community affairs. A new Traffic Commission 
was appointed; also a new promotional division of the Chamber of 
Commerce, and an advisory committee for city affairs. All demon- 
strated interest in coordinating efforts for the good of the city’s pres- 
ent and future. 
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Civic Teamwork 


Preservation and progress blended in the spirit. When Exit Number 
One of the new Route 128 was plumped down in the heart of the 
city, the need for immediate action became obvious. The once- 
remote island is now but forty-five minutes’ drive from Boston (some 
thirty-two miles distant). 

Some business men practiced what they preached, by providing 
private parking areas adjacent to their stores. The William G. Brown 
Company, the city’s largest store (and the largest department store 
between Boston and Portland, Maine) now has two lots, accom- 
modating eighty cars. ‘Three banks have parking lots for employes. 
A chain market, a chain hardware store, a dry goods shop and a 
clothing store have their own parking lots. All, however, are small, 
considering the need. 

When the Planning Board began its off-street parking push in 
1950, a committee devoted six months to study and research. Six 
eligible areas were chosen. Maps, charts, valuations and preliminary 
estimates were prepared by the city engineering department. A pub- 
licity campaign through the cooperation of the Gloucester Daily 
Times contributed much to the movement. Recommendations of 
the committee were accepted by the Planning Board and forwarded 
to the Municipal Council. 

Two areas partly in use for parking were approved by Mayor 
John J. Burke, Jr., and a bond issue for off-street parking was voted, 





ee Aerial view of Gloucester, Mass.: In foreground, industrial (fish) section 
called The Fort. Around Fort at head of cove is Town Landing, historic 
open place where off-street parking is being developed with Planning Board 
off-street parking committee program adopted by municipal council. Area 
is at intersection of some of city’s busiest streets. Retail section extends from 
this intersection a mile eastward, between wharves and thickly settled area. 
Vincent Cove off-street parking area is at extreme right of picture near gas 
storage tanks. Thus the two areas provide nucleus for extensive parking. In 
central area are private lots for employes and customers. 


New Route 128 highway enters at left middle. Fringe of thickly settled area 
contrasts with open land. Settlement out of central portion is mainly along 
Washington street, which circles island of Cape Ann. Ipswich Bay in back- 
ground. 
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four to one. A $100,000 bond issue was ably handled by the City 
Treasurer and City Auditor. 

Both areas are being carved out in terrain once covered by harbor 
water, so in actuality the finishing touches will find two parts of the 
harbor hot-topped. 


Seawall Adds Land 


Where automobiles stand at the Vincent Cove area, ships were con- 
structed half a century ago. After shipbuilding moved to the adja- 
cent town of Essex, the head of the cove was gradually filled in. 
Eventually a seawall was built and the central business district 
gained land immediately in the rear of stores. For years, patrons of 
a motion picture theater used the area. Before television it was ex- 
pected that a‘new movie house would be erected there “after the 
war.” The city government and the theater interests had an agree- 
ment providing that the land could be used for free parking. 

One obstacle to conventional solution of the off-street parking 
program was an insistence by the theater owners that there should 
be no meters on the land they controlled, even after the city took it 
over. Disagreement with this restriction caused one alderman to 
vote against the bond issue. 

Another alderman a few years ago proposed that this area should 
be an amphibious parking establishment. He favored a city landing 
for the convenience of boat operators, particularly cruising parties 
in the summer, who like to land near stores and amusements. His 
suggestion was not adopted, but it may be brought up again, for 
there are many in Gloucester who believe that there should be more 
attention paid to boat traffic. 

At the western end of Main Street, about three-fourths of a mile 
from the Vincent Cove area, is the Town Landing. This also is 
amphibious. Boats were used for transportation for two and a half 
centuries before automobiles appeared. The city maintains a float 
and an open area where the public has access to the water. 

Removal of a school building some years ago, and disappearance 
of a spar yard, opened the way for expansion. Another instance of 
filling in behind a seawall enlarged the land at the expense of the 
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harbor. Without benefit of paving or marking, the area has been 
used by party fishing boat operators in the summer and trailer trucks 
all year ‘round. 

Two ramshackle houses were purchased, for $15,000 and $7,000. 
A garage formerly used as a blacksmith shop still stands, as the 
owner has rejected the city’s offers. It may be necessary for the pres- 
ent to fence this property off from the parking area, officials feel. 

A distinctive feature of both of these areas is the intimate view of 
the harbor obtained. Wharves, fishing vessels, soaring gulls, yachts 
and rowboats, form animated scenes. 

Some objected to spending much money on these two areas, feel- 
ing that they were too distant from shops. Newspaper articles pointed 
out that the Vincent Cove lot was only one block from the biggest 
department store, and the Town Landing only two minutes’ walk 
from the acknowledged center of retail business. 

It was not claimed that these two areas, accommodating about 
five hundred vehicles, solved the parking shortage. It was asserted 
that their acquisition and improvement would provide a good sub- 
stantial beginning. They probably will be drain-equipped, paved 
and lighted by summer of 1953. 


Revenue from Parking Meters 


Maintenance and amortization will be met by receipts from the 
city’s 159 parking meters, installed along Main Street in August, 
1948, it is hoped. Receipts have been running at the rate of about 
$13,000 a year. To clear the way for this, the Planning Board park- 
ing chairman helped push through legislation at the State House in 
Boston. 

A recent development has been joint consideration of parking 
problems and programs by community leaders of several North 
Shore communities. There is a feeling among those doing business 
in the older cities and towns that they must meet parking competi- 
tion of country shopping centers. 

The Municipal Council has recently advertised for bids for a 
professional parking survey and program, aimed at locating, acquir- 
ing and operating lots in the central business district. 
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The Merchants Division of the Chamber of Commerce has 
offered to pay a substantial part—probably half—of the cost of the 
survey, estimated at between $4,000 and $6,000. 

Meanwhile, the Traffic Commission is studying questions re- 
ferred to it by the Municipal Council, and making its own investi- 
gations and recommendations. It is composed of a police captain, 
John J. Coyle, a fire department captain, Albert E. Noble, a highway 
department employe, Franklyn Hamilton, and the acting city engi- 
neer, Maurice T. Dench, Jr., as well as the writer, as Planning Board 
representative. 

Through these initial stages in the evolution of an old, compara- 
tively remote, sea-centered community into an outreaching, resi- 
dential-minded country suburb, cooperation has been demonstrated 
by many civic and volunteer leaders. 

Whatever character changes occur in the years ahead, it seems 
certain that the individuality that typifies the old fishing port will be 
maintained. Adequate parking space will continue to be a prime 
need, ashore and afloat. 














Coordinating Traffic Planning 
and Urban Redevelopment 


DONALD M. GRAHAM 


Mr. Graham has been Executive Director of the Providence Re- 
development Agency since December 8, 1952. Previously he was 
Project Planner, Senior Planner, and Acting Executive Director. 
He has been a Lecturer in the History of Planning at the Rhode 
Island School of Design. Mr. Graham is Secretary of the City 
Planning Division of the American Society cf Civil Engineers. He 
is a registered professional engineer in Rhode Island and Illinois, 
and a member of the American Institute of Planners, of the 


American Society of Planning Officials, and of the National Asso- 
ciation of Housing Officials. 


ARRAGANSETT BAY, almost due south of Boston and 130 
N miles east of New York, is the largest of the bays and inlets 
that characterize the southern coast line of New England. The Bay 
is navigable throughout its length, so ocean-going vessels entering 
it can travel almost half the distance to Boston before reaching the 
head of navigation at the Providence and Seekonk rivers. 

So situated, it was inevitable that a port be established at the 
head of the Bay and be nicknamed “The Southern Gateway to New 
England.” That port—the City of Providence—grew as New Eng- 
land grew, and today with a population of 247,700 is second only to 
Boston in size among New England cities. 

As the Rhode Island-born textile industry developed, the rivers 
in the Providence area shared the fate of other New England rivers 
and became a series of dams and ponds to power and serve more and 
more mills. These mills became the nuclei of mill towns Housing 
for mill workers and shops to serve them grew up around the mills 
along the river valleys and up the hillsides that flank the rivers. 

Thus the industrial pattern of the Providence area was estab- 
lished. Providence was early destined to become the congested cen- 
tral city of a metropolitan area developing from mill towns. 

On today’s interregional system of highways, Providence is 
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astride U. S. Route 1, the shore line route between New York and 
Boston, and U. S. Routes 6 and 44, the routes between Cape Cod and 
the West. Most New York-Boston traffic now takes the shorter, more 
direct route running diagonally across Connecticut. But for traffic 
between Cape Cod, New Bedford, Fall River, Taunton, and New- 
port to the East, and Connecticut, New York, and beyond to the 
West, the only alternate route is a ferry and bridge at Jamestown, 
Rhode Island. As a result there is heavy traffic through Providence 
looping around the head of the Bay as well as heavy traffic along 
U.S. 1 moving north and south through town. 

In 1945 the Rhode Island State Department of Public Works in 
cooperation with the Bureau of Public Roads conducted an origin 
and destination traffic survey of the metropolitan area and a parking 
survey in the Providence central business district. The survey re- 
vealed that the heaviest volumes were on the major arterial streets. 
The flow along these arterial routes is handled quite adequately 
towards the periphery of the city because of wider pavements. But 
as the arterials approach the city, they consolidate on streets of 
narrower width and create traffic congestion. 

The Providence central business district itself is compact, with 
small blocks served by narrow streets. The compactness is a boon to 
the pedestrian shopper, but the concentration of traffic generators 
on narrow streets causes severe congestion. 

The problems of obsolescence, decay and congestion in this old 
city, so ill-adapted physically to serve adequately in its role as 
center of an automobile-age metropolitan district, have grown so 
acute that the eight-year period since World War II has been marked 
by extensive public, private, and collaborative efforts to find solu- 
tions to the area’s traffic and planning problems. 


Modern Measures Quickly Adopted 


The City of Providence obtained a new municipal charter in 1940. 
Ever since that date, blessed with good government, it has been 
quick to adopt modern measures to combat the existing evils of con- 
gestion and decay. The City Plan Commission, the Traffic Engi- 
neering Department, and the Providence Redevelopment Agency, 
all newly organized, have joined with the rest of the city adminis- 
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tration, now under the leadership of Mayor Walter H. Reynolds, to 
search for and put into use modern answers to modern problems. 

The City Plan Commission was reorganized in 1945 and since 
that time, under the directorship of Frank H. Malley, has developed 
the elements of the Master Plan concerned with land use and popu- 
lation distribution, thorofares, redevelopment of residential areas, 
public school sites, and playgrounds and playfields. It has prepared 
a new zoning ordinance which has been enacted, and since 1950, in 
collaboration with the Finance Director, has maintained a Capital 
Budget and Capital Improvement Program. 

In 1948 a new traffic engineering department was organized 
and, under the leadership of Dwight T. Myers, traffic engineer, a 
wide variety of traffic improvements has resulted which has caused 
favorable comment both in town and nation-wide. 

The Providence Redevelopment Agency was organized in 1947 
after state enabling legislation was passed in 1946. The agency is a 
five-man board of community leaders appointed by the mayor and 
directed to plan and conduct a program of slum clearance and urban 
redevelopment for the City of Providence. It has successfully 
weathered a long legal battle, for in August 1952 the Rhode Island 
Supreme Court upheld the constitutionality of its first proposed re- 
development project and paved the way for a continuing redevelop- 
ment program. 

In an act passed by the Rhode Island General Assembly in 1950 
the Plan Commission, Traffic Engineer, and Redevelopment 
Agency were directed to prepare a general plan for off-street park- 
ing facilities for the central business district. After a year and a half 
of close collaborative staff work on the part of these three agencies 
by means of a “Joint CBD Staff” a long-range plan for garages and 
lots to serve the central business district was published. Subse- 
quently, the traffic engineer has been named director of parking, 
a $1,700,00 bond issue for off-street facilities was approved by the 
voters, and the first municipal parking lot was opened. Currently 
plans for the first municipal parking garage are being completed. 

The State of Rhode Island has also been alert to the need for 
modernizing the Providence metropolitan area through traffic and 
redevelopment improvements. In 1950 Governor Roberts organized 
the Rhode Island Development Council which has the duty, among 
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others, of preparing a guide plan for the State of Rhode Island and 
coordinating the activities of various state departments. Perhaps 
typical of the close relationship existing between state and city 
agencies is the conference on relocation called jointly by the Rhode 
Island Development Council, the Providence Redevelopment 
Agency, and the Providence Family Relocation Service. At this con- 
ference ways and means were discussed of establishing a master 
schedule for relocation of families to be displaced from highway and 
redevelopment projects. 

The State Department of Public Works, first under the director- 
ship of Oresto DiSaia and since 1950 under Philip S. Mancini, has 
been sponsoring extensive highway improvements. In 1945, the 
downtown parking study and the metropolitan-wide origin and 
destination study was made with the cooperation of the Bureau of 
Public Roads: Following this study, a consulting firm was engaged 
to prepare a plan for an expressway system for metropolitan Provi- 
dence. The backbone of the expressway system proposed in this plan 
published in 1947 consists of a North-South Freeway which agreed 
substantially with the major proposal of the Plan Commission. 


Master Plan for Thorofares 


Currently two consulting engineering firms are under contract with 
the State Department of Public Works to make detailed studies and 
drawings of the first phase of the North-South Freeway and of the 
Louisquisset Pike, the main artery between Providence, Woon- 
socket and Worcester. The State Department of Public Works col- 
laborated closely with the city of Providence and the Bureau of 
Public Roads in planning and sponsoring the construction of the 
Olneyville Expressway, which was put into operation this year. This 
eight-million dollar improvement bypasses one of the worst centers 
of traffic congestion in the City of Providence. 


Further Credit Due 


Certain non-governmental agencies must share in the credit of any 
progress the City of Providence and the State of Rhode Island have 
made toward the goal of a city pattern and traffic network capable of 
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today’s needs. Providence is fortunate in having an alert and for- 
ward-looking Chamber of Commerce which maintains a Civic Plan- 
ning and ‘Traffic Board under the full-time management of John E. 
Vance. Mr. Vance has participated actively in the development of 
traffic and redevelopment plans and the Civic Planning and Traffic 
Board serves constantly as a source of constructive suggestions. 

The two newspapers, the morning Journal and the Evening 
Bulletin are enlightened watchdogs of civic progress. They have 
consistently supported, through complete coverage and editorials, 
proposals for traffic and redevelopment improvements; and the 
local radio and television stations have cooperated. 

An example of collaborative action involving public and private 
groups was the recently completed plan for integrated traffic and 
transit improvements jointly financed and sponsored by the City of 
Providence through the traffic engineering department and the local 
transit company. The transit system in Providence was recently 
reorganized into the United Transit Company. Its forerunner, the 
United Electric Railways, was one of the first systems to adopt the 
trackless trolley as a transit vehicle and today has one of the most 
extensive networks of trackless trolley lines in the United States. 

This report recommended a series of traffic and transit changes 
in and around the central business district designed to serve the dual 
purpose of permitting both transit passenger and the private motor- 
ist a ride less interrupted by traffic congestion. Some of the recom- 
mendations, involving intersection channelization, street repaving, 
new one-way streets, and transit re-routing have already been put 
into effect. 

Since some of the plans of the Plan Commission, the Traffic En- 
gineer, the Redevelopment Agency and State Department of Public 
Works are for new traffic facilities which will require additional or 
adjusted rights-of-way within the City of Providence, there exists 
today a unique opportunity for a sound alteration of the city land 
use pattern. A new relationship between adequate traffic routes and 
modern uses of the land served by them can be established. In the 
years ahead the collaborative efforts of the departments involved 
can result in the construction of well-integrated major expressways 
and adiacent redevelopment projects. 

Because the existing pattern of Providence is obsolescent, traffic 
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improvements cannot be made without anticipating an effect on 
surrounding conditions. Therefore redevelopment plans must be 
made which recognize the traffic and highway facilities that are being 
proposed and that will exist in the future, and traffic facilities must 
be planned to serve a changing pattern of land uses. In recognition 
of this fact, the redevelopment plans being developed are taking into 
account the alignment of the proposed Freeway, transit changes, 
and one-way street proposals. Adjustments are being made in the 
current freeway planning in recognition of the requirements of re- 
development plans under way. 

The first redevelopment proposal presented under the city’s re- 
development program is an example of the essential relationship be- 
tween redevelopment proposals and traffic handling. The proposal 
is for the South Main Street section, the city’s “central business 
district” in Colonial times, but which has been a commercial and 
residential slum for many decades since expanded space require- 
ments forced the central business district of the city to relocate 
across the Providence River. The Redevelopment Agency proposes 
high-rise, higher-rental intown apartments to front on a landscaped 
river parkway approach to downtown. 

A parkway in this location would require careful coordination 
with the traffic handling in the Market-Memorial Square area im- 
mediately to the north and with a proposed Freeway bridge crossing 
the Providence River immediately to the south. Pending comple- 
tion of the plans for the Freeway and final decisions on the proper 
handling of traffic destined for the Market-Memorial Square area, 
further development of this redevelopment project has not been 
pursued. 

If a parkway treatment of the east side of the river cannot be 
justified from a traffic point of view, the present redevelopment pro- 
posals which hinge on provision of the parkway in turn cannot be 
justified. Obviously the final solution to the combined problem of 
slum clearance and elimination of traffic congestion in this area 
must be a collaborative one. 

The second redevelopment project, called Point Street, is pro- 
posed for industrial re-use. It is located immediately south of the 
central business district in an area in which substandard housing and 














wae Ut 














TRAFFIC AND URBAN REDEVELOPMENT _ 285 


small industrial plants are now intermixed. It is adjacent to the 
proposed North-South Freeway line and the final layout of buildings 
and off-street loading and parking spaces and the final ramp designs 
in the vicinity again require collaborative study. The official Re- 
development Plan for this project specifically states that ““each plan 
for the layout of off-street parking and loading facilities and for 
access thereto. . . shall be subject to approval by the traffic engineer.” 


Freeway Line Re-located 


A proposed extension of this industrial redevelopment project into 
an area to its south and east would straddle the North-South Free- 
way line as proposed in 1947. To facilitate design and development 
of an integrated industrial district, the Redevelopment Agency felt 
that the Freeway line should be relocated. The Redevelopment 
Agency and the Plan Commission jointly recommended an altered 
line to the State Department of Public Works, and this adjusted 
alignment was subsequently adopted as part of the basic approved 
Freeway route. 

The redevelopment project currently in the planning stage is 
within a residential neighborhood and does not directly affect 
through-traffic movements other than to discourage its movement 
through a residential neighborhood by the closing of certain streets, 
a common traffic handling and planning objective. 

These examples of coordination of traffic and redevelopment 
planning are only the first of a continuing series that must be real- 
ized if the city is to obtain the maximum benefit from both traffic 
and redevelopment improvements. Many of the most promising 
future slum clearance and traffic objectives can be obtained col- 
laboratively. For example, an opportunity exists for a consolidated 
trucking terminal near the junction of the proposed limited-access 
Louisquisset Pike and the proposed North-South Freeway in an 
area slated for clearance through redevelopment action. Redesigned 
shopping centers in redevelopment areas will incorporate adequate 
off-street parking facilities. Fringe parking lots adjacent to the cen- 
tral business district and to the North-South Freeway loop around 
it may be obtainable in the future as redevelopment projects. 
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The Redevelopment Agency may participate in the acquisition 
of land for the Freeway itself, if substandard housing is to be elimin- 
ated thereby and if a sound redevelopment plan affording action 
by private enterprise is involved. Another possibility for future 
coordinated redevelopment and traffic planning is the provision of 
parking fields to be tied in with express transit service. 

The traffic planners are showing respect for the needs of land 
uses adjacent to proposed routes, and in redevelopment areas the 
reservation of rights-of-way for proposed traffic improvements are 
an integral part of redevelopment plans. 

If this tradition of joint action on the part of traffic and rede- 
velopment planners being established in Providence can be main- 
tained, it is good news for the hard-pressed taxpayer seeking the 
sound investment of each tax dollar. 








THE ENO FOUNDATION FOR HIGHWAY TRAFFIC CONTROL 


THE BOARD OF DIRECTORS 


CouLonEL Rosert C, F. Gortz, U.S.A. Retired, Chairman and President 
CourTLAND Ke sey, Attorney, New York, N.Y., Vice President 

Cuarves M. UpnaM, Consulting Engineer, Washington, D.C., Vice President 
GrorcE ParMLy Day, Yale University 

ALBERTA A. DRAYTON 

Puivip K. Smit, New York, N.Y., Treasurer and Assistant Secretary 

Mary S. Briopy, Secretary and Assistant Treasurer 


Roscoe Extarp, Director of Instruction, Graduate Journalism Faculty, Columbia 
University, New York, N.Y., Editorial Consultant 

Wizevr S. Smit, Associate Director, Bureau of Highway Traffic, Yale University, New 
Haven, Connecticut, Technical Advisor 


THE BOARD OF CONSULTANTS 
Terms Expire February 1954 


J. A. AnpEerson, Commissioner, Dept. of Highway, Commonwealth of Virginia 

Epcar F. Corpett, Commissioner, Metropolitan District Commission, Boston, Mass. 

Major GENERAL Puivip B. FLemine, Ambassador to Costa Rica; formerly, Chairman, 
_ the President's Highway Conference, Washington, D. C. 

MAXWELL HAtsey, Executive Secretary, Michigan State Safety Commission 

Pau. UorrMan, Chairman of the Board, Studebaker Corporation 

Tueopore M. Matson, Director, Bureau of Highway Traffic, Yale University 

Cuarces M. Nose, Chief Engineer, New Jersey Turnpike Authority 


Terms Expire February 1955 


Freperick P. Ciark, Planning Consultant, Rye, New York 

RANDOLPH Co.uier, California State Senator, Sacramento, California 

WituiaM Eno DeBuys, 22Iltimore, Maryland 

W. L. Grorn, Department of State Police, Virginia 

Norman Kennepy, Associate Engineer, Institute of Transportation and Traffic Engi- 
neering, University of California 

T. E. Transtau, Bureau of Highway Safety, Peunsylvania 

Licut B. Yost, Director, Field Operations Section, General Motors Corporation, 
Detroit, Michigan 


Terms Expire February 1956 


Frep BurccraF, Director, Highway Research Board, Washington, D. C. 

NATHAN CHERNIACK, Economist, The Port of New York Authority, N. Y. 

F. Bruce CRranpALL, President, Institute of Traffic Engineers; Traffic Engineer, 
Oregon State Highway Dept. 

Tuomas Desmonp, New York State Senator, Newburgh, N. Y. 

D. C. Greer, State Highway Engineer, Texas Highway Department 

Burton W. Marsu, A. A. A., Washington, D. C. 

B. D. Tactamy, Supt., N. Y. State Dept. of Public Works, Albany 
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